
 
 
 
 

HARFORD COUNTY 
BOOK OF STANDARD DETAILS 

 
May 1, 2007 

 
 

.  Effective May 1, 2007 
  .. 



 
 

HARFORD COUNTY 
BOOK OF STANDARD DETAILS 

 



 
HARFORD COUNTY BOOK OF STANDARD DETAILS 

 
TABLE OF CONTENTS 

 
 
Section I General Details..................................................................... G-1 – G-3 
  
Section II      Barricades.......................................................................................P-1 
 
Section III Roads and Streets..................................................................R-1 – R-7 
 
Section IV Shoulders............................................................................. S-1 – S-32 
 
Section V Drainage............................................................................. D-1 – D-65 
 
Section VI Structures ..........................................................................ST-1 – ST-5 
 

 



SECTION 1 
 

GENERAL DETAILS 
 

         Plate 
 

Soils and Soil – Aggregate Mixture Designs 
Designations ........................................................................................................ G-1 
 
Soils and Soil – Aggregate Mixture 
Characteristics and Performance......................................................................... G-2 
 
Soils and Soil – Aggregate Mixes 
Treatment and Usage .......................................................................................... G-3 

 



A-3 L.L. = N. P.
SAND-53% MIN.
%-#200-20% MAX.

SAND P. I . = N.P. P.I.-N.P.
L.L.-MUST BE N.P.

P . L.
=

22 SAND-53% MIN.
SAND/FINES P. I. 2 % %-#200-

X
MAX.

S.L. = 18 MAP.I.-7 MAX. L.L.-34 MAX.
(MUST HAVE L.L.)

A-2-4 L.L. = 24 SAND -53% MIN.
%-#20053% M N MP. I. = 2 I 30% AX

SILTY SAND L = 21S
MAX.

.. L.L.-34 MAX (MAY BE N.P.)

A-4-2 L. L . = 25 SAND-48% MIN.
P. I . = 3 %-#200-31% MIN.

SANDY SILT S.L = 21 MAX.
. L.L.-40 MAX (MAY BE N.P.)

A-2-7 + L . L . = 31 MIN.

CLAYEY SAND 0
P.

1

_ 1

MAX.
8 14

0 P.L.- -
A-7-2 » L . L . 39 48% MIN.

P I = 17SANDY CLAY s . . MIN.S.L. = 16 L.L.-30 MIN.

A_4 L.L.
=

30 SAND 47% MAX.
CLAY 29% MAX

P I = 6
.

SILT . . MAX.S.L. = 19 L.L.-40 MAX.

A-4-7 L. L. = 33 SAND-47% MAX.

CLAYEY SILT P.I. = 11 -2 MIN.SPLAY-14%MAX

S.L. = 18 L.L.-40 MAX.

A-7-4 L.L. = 39 SAND-47% MAX.
CLAY-29% MAX.

SILTY CLAY + P. I . = 1 5 MIN.S.L. = 16 L.L.-30 MIN.

A-7 + L. L. = 4 0 MAX.
CLAY-30%-59%

P = 17ICLAY . . MIN.S.L. = 15 L.L.-35 MIN.

A-6 L . L . = 50 CLAY-60% MIN.
COLDIDAL P.I. = 33 P.I.-25 MIN.
CLAY S.L. = 14 L.L.-45 MIN.

A-5 MICA,
DIATOMS L.L. - 35 NOT SIGNIFICANT

P

DECOMPOSED P.I. = 4
.I.-LOW L.L.-HICH

S.L.-26 MIN. (VISUAL
ROCK S. L. = 26 INSPECTION NECESSARY FOR TYPE)

A-8 L.L. = 52 ORGANIC CONTENT-4% MIN.
P I = 7SWAMP MUCK . . WHEN OBTAINABLEL.L.-S.L. = 38 S.L.-26 M[N.

ROCK
REFUSAL

HARFORO COUNTY,MD
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TYPE TREATMENT 8 USE

A-2 SOILS, WELL GRADED TO POORLY GRADED SAND AND GRAVELS.
GOOD BASE FOR MODERATE FLEXIBLE OR THIN RIGID PAVE-
MENT.000D FILL FROST HEAVE, BREAK-UP IF PLASTIC.
SOFTENS WHEN WET IF PLASTIC. USE BASE COURSE WHEN
SUB-GRADE PI.1S GREATER THAN 6. SUB-DRAINAGE
EFFECTIVE. SrABIUZE,WITH BITUMEN ,CHLORIDES,
CEMENT OR ADMIXTURE SOIL

A-3 SOILS , CLEAN SANDS AND GRAVELS. IDEAL BASE FOR MODERATE
FLEXIBLE OR THIN RIGID PAVEMENT. GOOD FILL. NO
FROST HEAVE OR BREAK-UP.SUB-DRAINAGE ONLY THROUGH
IMPERVIOUS SHOULDERS.SfABILIZE,WITH SOIL BINDER,
BITUMINOUS,OR CHEMICAL ADMIXTURES.

A-4 SOILS ' SILTY SOILS. NOT GOOD FOR SURFACE. POOR BASE
ABSORBS WATER.UNSTABLE WHEN WET. BAD FROST HEAVE
AND BREAK-UP. USE SUB-DRAINAGE AND/OR BASE AND
SUB-BASE W rH FLEXIBLE PAVEMENT. USE BITUMINOUS
SUB-GRADE PRIME. USE THICK CONCRETE PAVEMENT
(7"TO 10") WITH STEEL REINFORCEMENT AND CRACK
CONTROL

A- SOILS ELASTIC SILTS.USE SUB-DRAINAGE AND /OR GRANULAR
BASE AND SUB-BASE WITH BITUMINOUS SUB-GRADE PRIME.
USE THICK CONCRETE PAVEMENT, REINFORCEDWITH CRACK
CONTROL.

k6 SOILS , CLAYS. IMPERMEABLE AND STABLE WHEN DRY AND UNDIS-
TURBED (HARD CLAY). PLASTIC AND ABSORBENT IF
DISTURBED. BAD PUMPING INTO POROUS BASE. MACADAM
OR PAVEMENT JOINTS. SHRINKS OR CRACKS WHEN DRY.
USE GRANULAR BASE AND SUBBASE.USE SUB-DRAINAGE
ONLY WHEN MADE PERVIOUS BY CRACKS, ROOT HOLES AND
LAMINATIONS. FROST HEAVE SLIGHT WHEN IMPERMEABLE,
BAD WHEN PERVIOUS. USE SUB-GRADE PRIME. USE THICK,
STRONG,DENSE FLEXIBLE PAVEMENT OR REINFORCED CRACK
CONTROLLED CONCRETE.

A-7 SOILS , EXPANSIVE, PLASTIC CLAYS. EXCESSIVE VOLUME CHANGE.
BAD FROST HEAVE AND BREAK-UP. SUB-DRAINAGE NOT
EFFECTIVE. USE THICK. DENSE,FLEXIBLE PAVEMENT WITH
BASE AND SUB-BASE OVER SUB-GRADE PRIUIE OR REINFORCED
CRACK CONTROLLED CONCRETE PLACED ON IMPERVIOUS
PAPER.

A-8 SOILS MUCK AND PEAT. UNFIT FOR CONSTRUCTION PURPOSES.
EXCAVATE TO SOLID STRATUM AND REPLACE WITH SELECTED
FILL. DISPLACEMENT BY SUPERIMPOSED FILL IS DOUBTFUL.
DISPLACEMENT BY EXPLOSIVE UNDER SUPERIMPOSED FILL IS
SOMETIMES EFFECTIVE

>

D,.RECTOP OF PUBLIC RKS DATE
.1 0 - Is

DEP. DIRECTOR, BLIC WORKS DATE

4\1773
R N L

HARFORD COUNTY, MD
DEPARTMENT OF

,;9/ PUBLIC WORKS

SOIL & SOIL AGGREGATE MIXES
TREATMENT & USE

ISSUED-

REVISE O

REVISED

PLATE G-3



SECTION II 
 

BARRICADES 
 

 
                       Plate  
 
Barricade 
Typical  County Road Closure.............................................................................P-1 
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SECTION III 
 

ROADS AND STREETS 
 
 
                   Plate 
 
Residential and Townhouse Roads 
Paving Section ....................................................................................R-1 and R-1A 
 
Business, Commercial, Industrial Roads 
Paving Section .....................................................................................................R-2 
 
Method of Cutting and Repairing Openings 
in Existing Roadways ..........................................................................................R-3 
 
Method of Cutting and Repairing a Road ............................................................R-4 
 
Method of Cutting and Repairing a Gravel Road ................................................R-5 
 
Trenches Cradle and Encasement ........................................................................R-6 
 
Capping Existing Dug Wells ...............................................................................R-7 

 



2" HOT MIX ASPHALT BAND, 12.5MM (COMPACTED)

2" HOT MIX ASPHALT BAND, 12.5MM (COMPACTED)

TACK COAT

1

11"

SUBGRADE

7" GRADED AGGREGATE BASE COURSE,
PLACED IN TWO (2) 3 1/2" LAYERS

ALTERNATE A

1 1/2" HOT MIX ASPHALT, BAND 9.5MM OR 12.5MM (COMPACTED)

2 1/2" HOT MIX ASPHALT BAND, 12.5MM (COMPACTED)

F
TACK COAT

11"

L 7" GRADED ASUBGRADEGGREGATE BASE COURSE,
PLACED IN TWO (2) 3 1/2" LAYERS

ALTERNATE B

FOR NOTES SEE PLATE R-1A

HARFORD COUNTY,MD

DEPARTMENT OF

PUBLIC WORKS

DEP DIRECTOR,

RESIDENTIAL &
TOWNHOUSE ROADS

PAVING SECTION

RV&D
REv&D

PATE R-1



1 " HOT MIX ASPHALT BAND, 9.5MM (COMPACTED)

3" HOT MIX ASPHALT BAND, 12.5MM (COMPACTED)

F
TACK COAT

i

11"

L 7" GRADED ASUBGRADEGGREGATE BASE COURSE,
PLACED IN TWO (2) 3 1/2" LAYERS

ALTERNATE C

NOTES:

1. SUPERPAVE LEVEL 1 HOT MIX ASPHALT EQUIVALENT SIZE DESIGNATIONS
SF -- 9.5 MM
SC -- 12.5 MM

2. SUPERPAVE PERFORMANCE GRADE ASPHALT CEMENTS
SHALL BE PERFORMANCE GRADES PG 64-22 AND DESIGNED
AS LEVEL 1 MIXES 0 50 GYRATIONS N-DESIGN.

3. THE DIRECTOR MAY REQUIRE WETTING OF THE
BASE COURSE BEFORE LAYING THE FIRST LIFT.

4. HARFORD COUNTY RESERVES THE RIGHT TO
ENTER THE PROPERTY FOR THE PURPOSE OF
TAKING "CORE BORINGS."

HMRFORD COUNTY, MID

DEPARTMENT OF

PUBLIC WORKS

Tv
DIRECTOR OF PUBLIC WORKS DATE

RESIDENTIAL &
TOWNHOUSE ROADS

PAVING SECTION

ISSUEO 2115103

REvmO

REViSEO

PLATE R-1A



3" HOT MIX ASPHALT, BAND SC

3" HOT MIX ASPHALT BAND, BF OR BC
PLACED IN TWO COURSES
,- TACK COAT

I

OUD

Aj

II-III-III-III SUBGRADE=111-III-III-111-

16
nn

( x-)

l° Sog

L-10" GRADED AGGREGATE BASE COURSE,
PLACED IN TWO (2) FIVE INCH (5") LAYERS

16"

SUPERPAVE HOT MIX ASPHALT EQUIVALENT SIZE DESIGNATIONS

SF -- 9.5 MM
SC -- 12.5 MM
BF -- 19.0 MM
BC -- 25.0 MM

SUPERPAVE PERFORMANCE GRADE ASPHALT CEMENTS SHALL
BE PERFORMANCE GRADE PG 70-22.

NOTES:

1. THE DIRECTOR MAY REQUIRE WETTING OF THE
BASE COURSE BEFORE LAYING THE FIRST LIFT.

2. HARFORD COUNTY RESERVES THE RIGHT TO
ENTER THE PROPERTY FOR THE PURPOSE OF
TAKING "CORE BORINGS."

e-" X2'0
(RECTOR OF PUBLIC WORKS DATE

N.'U'sogn 114

P. DIRECTOR. PUPLIC WORKS

HARFORD COUNTY, MO

DEPARTMENT OF

PUBLIC WORKS

BUSINESS, COMMERCIAL
AND INDUSTRIAL ROADS

PAVING SECTION

ISSUED

REVISED

REVISED

PLATE-2
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SEAL AROUND PATCH 4" HOT MIX ASPHALT SURFACE
W/ RC-250 SEALER BAND SF OR SC. 2 LIFTS

FLOWABLE FILL

DETECTOR TAPE

NO. 57
STONE

NOTES:

FLOWABLE FLY ASH FILL FULL DEPTH (EXCLUDING
1' BEDDING) EXCEPT FOR LAST 4" OF HOT MIX
ASPHALT SURFACE SHALL MEET AASHTO REQUIREMENTS.

TWO (2) TEST CYLINDERS TO BE PROVIDED TO
HARFORD COUNTY MATERIALS AND TESTING
SECTION AT 2220 ADY ROAD. FOREST HILL. MD
21050. PHONE NUMBER: 638-3562.

TRENCH TO BE COVERED WITH STEEL PLATES
DURING THE CURING PERIOD OF 24 HOURS.
PLATES SHALL BE PINNED AND RAMPED.

MAINTAIN ONE FOOT (1') VERTICALLY AND FIVE FEET
(5') HORIZONTALLY FROM WATER AND SEWER LINES.

D RECTOR OF PUBLIC WORKS AT

PUBLIC

ORD COUNTY MD

PARTIICNT OF

PUBLIC WORKS

METHOD OF CUTTING
AND REPAIRING A ROAD

SUED

v6ED

wSED

PLATE R-4



W (PLATE R-6)

EXISTING
GRAVEL
BASE -

CR-6 OR 467
TO LIMITS SHOWN ON
UTILITY BEDDING DETAIL
21" MIN.

NOTES:

SUB-GRADE BASE AND STONE
BASE TO BE COMPACTED TO 95%
OF MAXIMUM DESINTY PLACED IN
LAYERS - NOT TO EXCEED 6" LIFTS.

BACKFILL SHALL MEET THE REQUIREMENTS
OF SECTION 602.03.04 OF THE STANDARD
SPECIFICATIONS FOR CONSTRUCTION AND
MATERIALS.

DEP. DIRECTOR. P

ORD COUNTY*IE

PARThNT OF

PUBLIC WORKS

METHOD OF CUTTING
AND REPAIRING A

GRAVEL ROAD

L EXISTING
GRAVEL
BASE
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EXISTING GROUND LINE

!

I I

Z

0
(V

(V

BOTTOM OF ROADWAY SUBGRAGE

OR FINISH GROUND LINE IN SLOPES.

BACK FILL OVER SLAB MUST MEET THE REQUIREMENTS
FOR BORROW OR BORROW EQUIVALENT.

ALL WELLS SHALL BE CAPPED WITH AN 6" REINFORCED
CONCRETE SLAB. WHERE THE WALLS OR THE WELL RINGS

NI
FILL CAN BE EITHER
CLEAN SAND(TAMPING
NOT NECESSARY)
CONCRETE CEMENT
GROUT, NEAT CEMENT,
OR SODIUM BASED
BENTONITIC CLAY.

ARE SOUND, THE CAP SHALL BE SQUARE IN SHAPE AND
OF A DIMENSION EQUAL TO THE MAXIMUM WELL DIAMETER
PLUS 2'. WHERE THERE ARE NO WELL RINGS OR WHERE THE
WALLS OR RINGS ARE UNSOUND,THE CAP SHALL BE SQUARE
IN SHAPE AND OF A DIMENSION EQUAL TO THE MAXIMUM WELL
DIAMETER PLUS 6. THIS WILL ALLOW THE CAP TO REST
UPON A MINIMUM OF 3'OF THE EXISTING GROUND BEYOND
THE WELL OPENING.

SAND, GRAVEL OR CRUSHED STONE

H
REINFORCEMENT TO BE
NO.5 t DEFORMED BARS
@ 6" C/C COVER.

i 11

i

I

J

1

I

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

DIRECTOR OF PUBLIC WORKS DATE

4tAaa 1#I200' j
DEP. DIRECTOR, PUBLIC WORKS DA E

CAPPING EXISTING DUG WELLS
ISSUED-
REVISED_

MVISED_

PLATE R - 7



SECTION IV 
 

SHOULDERS 
 
                         Plate
 
7" Combination Curb and Gutter .........................................................................S-1 
 
Mountable Concrete Curb and Gutter .................................................................S-2 
 
Mountable Concrete Curb and Gutter..................................................................S-3 
 
Extruded Concrete Curb (Temporary Installations Only) ...................................S-4 
 
Standard Type "C" Combination Concrete Curb and Gutter............................ S-4A 
 
Concrete Valley Gutter (Replacement Only).......................................................S-5 
 
Standard Monolithic Concrete Median................................................................S-6 
 
Sidewalk Ramp, Alternate 1 ................................................................................S-7 
 
Sidewalk Ramp W/Planter Width Less 
Than or Equal 2.0 Feet.........................................................................................S-8 
 
Standard 4' Sidewalk ...........................................................................................S-9 
 
Median and Island Openings .............................................................................S-10 
 
Typical Driveway Entrance for 7" Concrete 
Curb and Gutter with Sidewalk..........................................................................S-11 
 
Typical Driveway Entrance Detail  
for Mountable Curb and Gutter..........................................................................S-12 
 
Typical Driveway Entrance for Extruded 
Curbed Street with Sidewalk .............................................................................S-13 
 
Typical Driveway Entrance for Open Section Road..........................................S-14 
 
Typical Driveway Entrance for Open Section Road 
(Drain Pipe Not Required) .................................................................................S-15 
 
Guard Rail With Beam Replacement Details ....................................................S-16 
 
Chain Link Fence, Typical 5 ft., Rural 6 ft and 8 ft...........................................S-17 

 



 
Chain Link Fence at Grade Changes and Depressions ......................................S-18 
 
4'-0" Farm-Type Fence ......................................................................................S-19 
 
Chain Link Fence-Brace and Rod Attachments 
Round Construction ...........................................................................................S-20 
 
Chain Link Fence-Brace and Rod Attachments 
Square Construction...........................................................................................S-21 
 
Chain Link Fence-Drive Anchor and Post 
Attachment at Bridge .........................................................................................S-22 
 
Chain Link Fence-Alternate Terminal Post .......................................................S-23 
 
Chain Link Fence-Double Drive Anchor and Ditch Treatment.........................S-24 
 
Chain Link Fence-Drive Anchor Shoe Assembly .............................................S-25 
 
Chain Link Fence-Drive Anchor Adapter..........................................................S-26 
 
Chain Link Fence – Gate Details .......................................................................S-27 
 
Precast Concrete Barrier – Double Face............................................................S-28 
 
Precast Concrete Wheel Stops ...........................................................................S-29 
 
Curb and Gutter Transition at Inlets ..................................................................S-30 
 
Extruded Curb Transition at Inlets.....................................................................S-31 
 
Standard Curb Opening Detail – Curb and Gutter Section................................S-32 
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1'-811
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REVERSE SLOPE
3/4" TO 1'

MIX 2 CONCRETE
3000 PSI

I
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11-811

00

&, dO,, 7,
(RECTOR 0 PUBLIC WORKS DATE

DEP. I I K

AREA - 0.16* S.Y. 18.75 * L.F./C.Y.

A BITIUS SEAL SHALL BE PLACED AT
ALL CURB JOINTS ALONG THE GUTTER PAN.

HARFORD COUNTY, MD

DEPARTMENT OF

PUBLIC WORKS

ISSUED _
7" COMBINATION REvSED-

CURB AND GUTTER REV&D

PLATE S



911

1611 R.

am

:111 Rr

j11 to 1

3000 PSI CONCRETE
PRIX NO. 2

'bB1 SE COURSE
E,allv..tt1......P''' ''r99 9.i... ! !!!av0::::: :rrfttaaa,ll1 11 i i '="""1='1.. »1

2r-00.

CONCRETE MOUNTABLE CURB

AND GUTTER

A bituminous seal shall be placed at all curb joints along the gutter pan.

a--

I

IIII s 7-s - - as

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

R ECTOR OF PUBLIC WORKS AT
OOV.01 0")

.DEP. DIRECTOR, PUBLIC MOMS IIATE

ISSUED

MOUNTABLE CONCRETE REVISED t / 25/05
CURB & GUTTER REVISED

PLATE S-2.
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3-3/4"

'I

I

s

4"x4"x4" concrete key way spaced 4' on center
will be required to anchor curb to pavement
section. Expansion joint material, to be
placed every 50' and at P.C.'s and P.T.'s
of all curves.

f- -2-W
UBLIC WORKS DATE

DEP. DIRECTOR, P BL ORKS CIATE

oHARFORD
COUNTY, M1D

FDEPARTMENT OF
PUBLIC WORKS

EXTRUDED CURB

(TEMPORARY INSTALLATIONS ONLY)

ISSUED-
REVISE D

REVISED,

PLATE S - 4

I
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I'-o' 2-d 3'-d , 4-d, 6'-0'
(TYP) (TYP.)

I' TYP.) Hi-E

y 1
;

I

DiR ECTOR OF URIC W S ,
DITE

DEP. DIRECTOR, PUBLIC WORK DATE

-Slope 1/4": I' (Typ.)

,a

SECTION A-A

TY1
PLACED WITH BITUMINOUS

CONCRETE PAVEMENT

A

NOTES

SECTION A-A

TYPE A-2
PLACED IN COMBINATION

WITH PAVEMENT RESURFACING

END NORMAL SECTION I BEGIN NOSE DOWN

-----------ELEVATION ----------
NOSE DOWN AT APPROACH END OF MEDIAN

ISOMETRIC-NOSE DOWN
(SHOWN WITHOUT GUTTER PAN)

JOINT SPACING WILL BE A MAXIMUM OF I0'-Or APART. SEE SPECIFICATIONS FOR LOCATION AND DESCRIPTION OF TREATMENT FOR THE TYPES
OF JOINTS USED. IN THE CASE OF RIGID PAVEMI NT. JOINTS SHALL MATCH PAVEMENT JOINTS.

ALLOW 4.1 HOLES IN MEDIAN FOR SIGNS. SPACED AS SHOWN ON PLANS OR AS DIRECTED BY THE ENGINEER.

1773

HARFORD COUNTY, *O
DEPARTMENT OF
PUBLIC WORKS

DEPTH OF GUTTER PAN TO
MATDI LAMINATIONS OF
PROPOSED PAVING SECTION
AS CLOSELY AS POSSIBLE

SECTION A-A

TYPE A
PLACED ON EXISTING PAVEMENT

STANDARD MONOLITHIC
CONCRETE MEDIAN

ISSUED OCT_ 87

REVISED

REVISED-
PLATE S -



ELM

12' - 8" MIN

CURB AN GUTTER
CONCRETE CURB OR 4" CONCRETE 0 SLOPE 8/. MAX

3" COMPACTED CRUSHED STONE

FELT BOND BREAKER OR
1/2" PREFORMED EXPANSION JOINT FILLER

SECTION A-A

SURFACE TEXTURE OF CONCRETE RAMP SHALL BE COURSE
BROOMING OR OTHER NON-SKID TYPE FINISH.

IREC 0 OF U LIC WORKS DATE

A14. I 4koo
HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

SIDEWALK RAMP DETAIL
ALTERNATE 1

ISSUED -
REVISED_

REVISED_

PLATE S 7



PLAN VIEW

ISOMETRIC VIEW

.

DIRECTOR OF PUBLIC WORKS
mow

ZA6441)utwul
DEP. DIRECTOR, PLYBLIC WORKS

0

=e ~; HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

SIDEWALK RAMP W/ PLANTER
WIDTH"'-' 2.0 FT.

ISSUED-

REVISED,

REVISED.

PLATE S-8
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2 EXPANSION JOINT (TYR)

MEDIAN

It

DIRECTOR OF PUBLIC WORKS
DATE(doD

DEP. DIRECTOR, PUBLIC WORKS DATE

mmomm

HARFORD COUNTY, MO
DEPARTMENT OF
PUBLIC WORKS

MEDIAN & ISLAND

OPENINGS

TIMED-
REVISED

EV UD,

PLATE S-10



Varies 10'-24'

R/W-'1

Ex. 7"C&G

Ex. Sidewalk

I-
I
1'6" 1%" Lip

DRIVEWAY ENTRANCE

1/211 Preformed Expansion -n
Joint Material (Spec. 90702)

or on approval by the Director.

Aggregate $asefrom the edge of the traffic way a min, distance of 12'. or.
to the County Right of Way line:Iwhichever is greater.

3. No driveway will be constructed w/-in 5' of the closest edge of any
- -omr ination inlet-

4. Not Mix Asrhalt alternate may be used only where sidewalks are not present

the 1/" lip at the edge of the road a min. distance of 12' or to the
R/W line, whichever is greater. From there the driveway may slope up

or down to meet existing ground conditions.
The driveway must be paved (Portland Cement Concrete. or Hot Mix Asphalt Wl Graded

11611

1/211 Preformed
Expansion Joint
Material (Spec.
907.02)

Remove to existing
joint when w/in
3' or break curb
here.

7" Portland Cement Concrete Mix #2
with no base, or 3" Pict Mix Asphdlt
with 6" Graded Aggregate Base

NOTES: SECTION - DRIVEWAY

1. The driveway will rise on a 1"/foot max. to /"/foot min. slope from

HARFORD COUNTY, Nil)

DEPARTMENT OF
PUBLIC WORKS

TYPICAL DRIVEWAY ENTRANCE
FOR

711
CONCRETE CURB AND

GUTTER WITH SIDEWALK

ISSUED

REVISED.,

REVISED=

PLATE S- I



0I-El
NO DRIVEWAY SHALL BE CONSTRUCTED
WITHIN 5' OF CLOSEST EDGE OF
ANY COMBINATION INLET

MOUNTABLE CURB
& GUTTER -,

ii' y 6'

SIDEWALK
//

A

VARIABLE WIDTH

10' -24'

-6
Ih

EDGE OF TRAFFIC
WAY PAVING,

R/W

NOTE:

Driveway must be paved (Portland
Cement Concrete Mix #2, or where
no sidewalks are present, HOt Mix

^.sphait -) from edge of traffic way
a minimum distance of 12', or to the
County Right of Way Line, whichever
is the greater.

SLOPE
VARIES

- I

R'W LINE

A

R/W VARIABLE

E -1/2" PREFORMED
:SIDEWALK
11 4" . 1'

EXPANSION JOINT
DRIVEWAY MATERIAL (SPEC.
1 2 :1 1/ 907 02).

SLOPE
VARIES

*NOTE:

.7"-'Portla'nd Cement

Concrete Mix #2
ST'D MOUNTABLE CURB

GUTTER

Alternate Minimum:
3" Rot Mix Asphalt W / 6" Graded Aggregate
Base Alternate may be used Only
where sidewalks are not present or on
approval by the Director. SECTION A-A

ROAD
WAY

XZ --c
61-W, OF PUBALIC WORKS DATE

DEP. DIRECTOR, PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

TYPICAL DRIVEWAY ENTRANCE
DETAIL FOR MOUNTABLE CURB

AND GUTTER

PLAN

1/211 PREFORMED

EXPANSION JOINT
MATERIAL (SPEC.
907.02)

I:SUED -
REVISED

REVISED_

PLATE S - I2

D



(I2 oaors ++
i - --)g94

F PUBLIC WORKS DATE D P. DIREC R, Pl LIC WORKS DAT
TOR ODIREC

1'-6" 10' min. - 24' max.

R/W

Right-of-way Line

Extruded Concrete Curb L 1-2-" Lip

4-O"Sidewalk Typ.

1/2" Preformed Expansion
FRONT VIEW FJoint Material(Spec. 907.02)

Sidewalk

Extruded Concrete Curb

PLAN

County R i ght -of-Way

Paving Section R-1
Concrete S i l l
7-1/2" Deep

SECTION A-A
(Driveway with Curb)

'-611

Sidewalk

1'-0" typ.

Edge of Traffic

7" Portland Cement Concrete
Mix #2, or where no sidewalks
are. present, 3" Hot -Mix Asphalt

with 6" Crushed Stone
CR-6 Base) (see note 3)

Notes :
1. Driveway will rise on a 1"/ft. maximum to /"/ft. minimum slope from the

1%" lipa minimum distance of 12 feet or to the county right-of-way line,

whichever is greater. From there, the driveway may slope up or down to

meet existing ground conditions.

2. No driveway shall be constructed within 5 feet of the closest edge of an

existing or proposed combination inlet.

3. HotMixAspheF'olternafeto be used only where sidewalks are not present or on approval by the Director.

HARFORD COUNTY, MO
DEPARTMENT OF
PUBLIC WORKS

A

.10' min. - 24' max.

TYPICAL DRIVEWAY

ENTRANCE FOR EXTRUDED

CURBED STREET W/SIDEWALK

ISSUED -

REVISED

REVISED

PLATE S-13



18 LF of
I

Approved S.D. Pi

A

PLAN

Variable Variable

Flow Line I

Ditch Invert

e-Min. County R/W Line

County Road
311

min.

2

i 1T

Driveway

3/411:

00

Ditch Tnv. 1' min.-

SECTION A-A SECTION B-B

NOTES:

1. The minimum pipe size is a 15" diameter circular pipe or a 12"x18"
arch pipe. Pipe size is to be determined by the Department of Public
Works.

2. A minimum of one foot of cover from the top of pipe to the driveway
surface is required.

.3. The driveway must be paved from the edge of the traffic way a minimum
distance of 12' or to the County Right of W,ay Line, whichever is greater.
Paving shall consist of any one of the following:(a) 7" of Portland Cement
Concrete Mix #2 w/no base (b) 3" of hot mix asphalt with 6" of CR-6
Base, or (c) a double surface treatment on 8" of CR-6 stone.

4. Extend pipe beyond edge of drive a minimum distance of 4 feet.

5. Provide end sections stabilization

DIREC'1OR OF PUBLIC WORKS

'1; (oO

DATE DEP. DIRECT _ , PUBLIC WORKS DATE

HARFORD COUNTY, MO

DEPARTMENT OF
PUBLIC WORKS

TYPICAL DRIVEWAY ENTRANCE
FOR

OPEN SECTION ROAD PLATE S-I4



51_Olt
TYP.

A

aa

1

Edge of Traffic Way Paving

Ditch Line

Variable

10'- 24 Width

I

R/W

A

P LAN

R/W Variable
P..

Flow

Variable

Maintain Exist
Flow

SECTION A-A

NOTE: Driveway must be paved
(Surface treatment, Hot -

Mix Asphalt - or Portland
Cement Concrete) from edge
of traffic way a minimum distance
of '12' or to the County Right of
Way line, whichever is the
greater.

R/W

End of Entrance

County Road

ng Flow Line

Paving shall consist of one of the
following: (a) 7" of Portland Cement
Concrete Mix #2, (b) 3" of l4c* M(x.
ASphalf with 6" of CR-6 Base, or(c)
a double surface treatment on 8" of
CR-6 stone.

lam.

CTO 0 IAUBLIC .WORKS D TE

2/}++4_ L 4 1 t
DEP. DIRECTOR, PUBLIC

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

TYPICAL DRIVEWAY ENTRANCE

OPEN SECTION ROAD
DRAIN PIPE NOT REQUIRED)

WORKS DAT E

ISSUED -

REVISED,

REVISED.

PLATE S -15



a K- S- _
DIRECTOR OF

P BLIC DATE

FACE OF RAIL
PLACED OVER
CENTER OF
FACE OF CURB

A
:

2' MIN.

I, II

II
11

II

II II

II

PLACEMENT AT CURBS
(WITHOUT SIDEWALKS)

/N\\

2' -MIN.

SHOULDER

N

t

M

PLACEMENT AT EDGE OF SHOULDER

5 MIN.

FINISHED
GRADE

7"COMBINATION
CURB AND GUTTER

ROADSIDE
HAZARD -

MINIMUM OFFSET TO HAZARD

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

OFFSET DISTANCE AS SHOWN ON PLANS

FINISHED
GRADE 1-

N

PLACEMENT BEHIND SIDEWALK AREA

I!
OFFSET DISTANCE AS SHOWN ON PLANS

?'MIN.

2'MIN.

2' MI IN.

OF

/Flt I SLOPE

HAZARDOUS
T II 11 I 1 FMRGNKMF1JT

MINIMUM OFFSET TO SLOPE

GUARD RAIL WITH BEAM

PLACEMENT DETAILS

ISSUED _

REVISED

REVISED
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:s'-z-top
DIRECTOR OF PUBLIC WORKS DATE

(9.32 LB MIN. INCLUDING ANCHOR PLATE)
LINE POSTS 0. 33 LB / FT) U OR T SHAPE

A.ST.M. A-1I6 (I6), DESIGN NO. 1047-6-I!
NO. 9 GA. GALV. WIRE, CLASSIII COATING

I N tD
O _kv

rn

ANCHOR I, RIVETED
OR WELDED TO THE
ACK OFB

MIN. THICKNESS " 32
MIN. WEIGHT= 0.67 LB. 2
MIN. SURFACE AREA-19.5"

12'- 0" MAX.

12'- 0" OPENING DOUBLE-GATE

3.196'1
WITH 3" BOLT

!7 zo
I-2

lill

111-6" FBI lql

MIX. NO. 2 CONCRETE 11- 011 DIA.

AT PULL a CORNER POSTS. --/

DEP. {DIRECTOR, PUBLIC WORKS

JJ"MAXL.

GENERAL DETAILS

...2PIPE -
PIPE I" NPS (1.315"O.D.)1.68 LB /FT

I

I
I i

I

i I I

1

h.aL, N

PIPE IN NPS (1.315"0.D.)1.68LB /FT

C)

to

Z

le Z
I

11-0

ty

..1II
to - .:1

GRATE FRAMES a POSTS SHALL BE OF A.S.T.M. A- 120 HOT DIPPED GALV. PIPE.

DOUBLE SWING GATE

8 TIE ROD W/TURNBUCKLE

GROUND LINE

1 Idl
I' 1 1..1

MAX. SPACING OF LINE POSTS
SHALL BE 12'- 0"

SINGLE GATE
NOTES:

BRACE BAND
"

GALVANIZED STEELX I

DETAIL 'A'

NOMINAL PIPE SIZE (NPS)

POSTS IN ROCK-WHERE SUBSTANTIAL ROCK IS ENCOUNTERED A HOLE ONE (I") INCH LARGER IN DIAMETER THAN THE POST AND OF

12" MINIMUM DEPTH FOR LINE POSTS AN 18"MINIMUM DEPTH FOR TERMINAL POSTS, SHALL BE MADE AFTER INSERTING THE POSTS,

THE HOLES SHALL BE BACKFILLED WITH A HANDMIXED 1:2 MORTAR CONSISTING OF ONE PART PORTLAND CEMENT AND TWO PARTS

FINE AGGREGATES MIXED TO A PLASTIC CONSISTENCY SHOWING NO SIGNS OF FREEWATER. THE HANDMIXING AND CONSOLIDATION OF

THE MORTAR SHALL BE PREFORMED IN A MANNER APPROVED BY THE ENGINEER.
THE WEIGHT OF STEEL PIPE CALLED FOR ON THIS STANDARD SHALL NOT VARY MORE THAN-5% FROM THE INDICATED WEIGHT,

BUT MAY EXCEED SUCH INDICATED WEIGHT. THE WEIGHT OF STEEL SHAPES CALLED FOR ON THIS STANDARD SHALL NOT VARY MORE

THAN - 2.5 T. FROM THE INDICATED WEIGHT, BUT MAY EXCEED SUCH INDICATED WEIGHT.

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

FARM TYPE FENCEm
ISSUED _

REVISED

REVISED

PLATE S-19

-\4'-0'1

71 LB/FT58 LB/FT OR 5) 7OD31 NPS (31/

8 BOLT

DATE

DETAIL 'A'

M

PULL POST a CORNOR POST

2 DBL. STRAND NO.9 GA. WIRES

2" NPS (2375"0.)
B

/FT
D. 3.12L8T

I I ,

I
I

{, ,I I! I I

II I
I I t

i
, 1

I l i l i

11

PULL POST a CORNOR POST
2.375" 0. D. (SC H. 40) 3.65 LB/FT OR 3.12 LB/FT

BRACE L. 2"X2"X
LB/FT FASTEN

12'-0" MAX.

''



BRACE BAND

II a

TRUSS BRACE ATTACHMENT FOR ROUND CONSTRUCTION

TERMINAL POST

LINE POST

BRACE RAIL ATTACHMENT FOR ROUND CONSTRUCTION

STRETCHER ROD ATTACHMENT

te& A
DIR CTOR 'OF PUBLIC WORKS DATE

DEP. DIRECTOR, PUBLIC WORKS DATA E

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

ATTACHMENT FOR BARB WIRE OR

TENSION WIRE

CHAIN LINK FENCE
BRACE & ROD ATTACHMENTS-

ROUND CONSTRUCTION

ISSUED _

REVISED

REVISED,

PLATE S -20



Truss-Rod
5/.16"$ galvanized steel rod

or aluminum rod alloy

6061-T6

5/16"$ x 7/8" galvanized
bolt or 5/8'1$ x 7/8"
aluminum bolt

Turn Buckle
preformed galvanized steel

or preformed aluminum alloy
6063-T42
Bracket
311616, preformed galvanized
steel or 3/16" preformed
aluminum alloy 6063-T42

ALTERNATE TRUSS BRACE ATTACHMENT FOR SQUARE COKSTRUCTK)N

Stretcher Rod Clip
.3125"$ galvanized
wire or .3125"$

5116"6 galvanized steel

aluminum alloy 6063-T6

aluminum wire
\alloy 2024

Galvanized malleable
iron or cast-alum.

stretcher Bar threaded one end hook bolt
3/16" x 3/4"galvanized or 5/16"q aluminum threaded
steel or 1/4" x 3/4" one end hook bolt alloy 2024

ALTERNATE STRETCHER
ROD ATTACHMENT

ALTERNATE ATTACHMENT
FOR BARB WIRE

OR
TENSION WIRE

ALTERNATE BRACE RAIL ATTA+CHMEM
FOR SQUARE CONSTRUCTION

c_
"I RECTOR OF-PUBLIC WORKS DgATE

DEP. DIRECTOR, PUBLIC WORKS DATE

CHAIN LINK FENCE
BRACE 6 ROD ATTACHMENTS-

SQUARE CONSTRUCT ION

ISSUED-

REVISED

REVISED
HARFORD COUNTY, MD

DEPARTMENT OF
PUBLIC WORKS PLATE S -21

1



'c'i ST OR 'ROUND' POS'1

CLIP

GALVANIZED PRESSED STEEL OR
GALVANIZED MALLEABLE IRON

SLOTTED ATTACHMENT BOLTED
AROUND POST.

O'I vE ANCHOR BLADE
GALVANIZED STEEL ANGLE

12H X I - X 30" LONG OR

I - X IX X 36" LONG OR

r X 1"X 30" LONG
DRIVEN PARALLEL OR
PERPENDICULAR TO FENCE
UNE.

'
H' POST

TIE WIRE ATTACHMENT
FOR LINE POST

DRIVE ANCHOR FOR LINE POST
ALTERNATE TO CONCRETE DOTING

OUTSIDE

6X3"X3"X3" LG ANGLE CLIP

CONCRETE EXPANSION ANCHOR

SECTION A - A

ALTERNATE POST ATTACHMENT AT BRIDGE END

OR APPROVED EOUIVAL 11..IN -
t 16

DRILLED HOLE WITH HEAVY HEX.
HEAD BOLT 2 2 LONG, UNC. CLASS 2A a
2S WITH WASHER AND NUT

DIRECTOR OF PUBLIC WORKS DATE

t -
.11%

s #

DEP. DIRECTOR, PUBLIC WORKS ATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CHAIN LINK FENCE
DRIVE ANCHOR a POST

ATTACHMENT AT BRIDGE

ISSUED-

REVISED

REVISED

PLATE S -'22



WIRE FABRIC TO BE WOVEN INTO

7 THE LOCK LOOPS FOR THE ENTIRE
LENGTH OF POST.

BRACE RAIL

RAIL TIES

,-TERMINAL POST

BRACE RAIL

DETAIL 'A'

8'- 8" MIN. (6 FT. FENCE)
7'-8" MIN.(5 FT. FENCE)
LENGTH OF POST

ELEVATION

31"

TERMINAL POST

DETAIL 'A'

TERMINAL POST

TERMINAL POST TO BE
NOTCHED TO ACCOMMODATE

SECTION C - C DETAIL 'B'

4& 4,( g*16 vim
IRECTOR"OF PUBLIC WORKS DATE

HARFORD COUNTY, 01D
DEPARTMENT OF
PUBLIC WORKS

P. DIRECTIOR, PUBLIC WORKS 'IDAT

CHAIN LINK FENCE
ALTERNATE TERMINAL POST

ISSUED _

REVISE D

REVISED,

Q

PLATE S-23



I

PLAN

NOTE: DOUBLE DRIVE ANCHOR
TO BE USED AT ALL TERMINAL POSTS.

SECTION A-A B SECTION B-B SIMILAR
ELEVATION

TERMINAL POSTS OR LINE POSTS

I.66'O.D PIPE
2.27 LB / FT OR

FENCE FABRIC 1.84 LB/FT
BRACE RAILS
WELDED TOGETHER

CONCRETE GUTTER

FENCE TREATMENT AT CONCRETE DITCHES

C4"."a. - $,- Z-
PUBLIC WORKS DATE

DEP. DIRECOR, PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CHAIN LINK FENCE
DOUBLE DRIVE ANCHOR

AND DITCH TREATMENT

ISSUED-

REVISED

REVISED

PLATE S-24



DRIVE ANCHOR BLADES
GALVANIZED STEEL ANGLE

iN X1 1 X 30" LONG OR

l4, x (4" x 36" LONG OR I'k l'k30'LDNG

DRIVEN PARALLEL OR
PERPENDICULAR TO FENCE LINE

H-BEAM

PLAN

3'-3"+

ELEVATION

2#1

IN 1"

lz T

I 3"71

90SQUARE HOLE

N

PLAN

=10

of

n
I,L W

2"

NOTE : THIS SHOE ASSEMBLY MAY
BE USED IN PLACE OF THE

ASSEMBLY SHOWN ON
STANDARD PLATE 'S-22

-LINE POST GUIDE END ELEVATION
RECESS NIPPLES

ELEVATION
ANCHOR SHOE DETAILS

TOR OF PUBLIC WORKS DATE

I fir4/
EP. DIRECTOR, PU LIC WORKS DATE'

11

0v
HARFORD COUNTY, MD

DEPARTMENT OF
PUBLIC WORKS

ISSUED

CHAIN LINK FENCE REVISED

DRIVE ANCHOR SHOE ASSEMBLY REVISED

PLATE S -'25



2 THREADED HOLES
FOR 3/8" DIA. X 1/2* LONG
SET SCREWS

21/2 rualNG, SIZE
10 GAGE = MILL
TOLERANCE

WELDED
CONNECTIONS
(TYPICAL)

ELEVATION SIDE VIEW

DRIVE ANCHOR ADAPTER FOR LINE POSTS

PLAN ELEVATION

DRIVE ANCHOR ADAPTER FOR TERMINAL POSTS

DIRECTOR OF PUBLIC WORKS DATE

1,400
DEP. DIRECTOR, BL WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CHAIN LINK FENCE
DRIVE ANCHOR ADAPTER

ISSUED-

REVISED

REVISED

I

PLATE S - 26



k?k

HINGE

2 T
(FOR ROUND POST)

END POST

2.875"O.D PIPE-5.79 LB/FT
OR 4.64 LB /FT

GATE FRAME

I.90" O.D. PIPE - 2.72 LB / FT
OR 228 LB/FT

24"

( FOR ROUND POST)

HINGE

5-0" OR 6'-0" HEIGHT
6'OPENING GATE

ECCENTRIC

SQUARE POST HINGE

I"

12

GATE FRAME

12 SO.FRAME-2.05 LB/FT

(FOR SQUARE POST)

ROUND POST HINGE

DIRECTOR OVPUBLIC WORKS DATE

lit, , 90J"I
DEP. DIRECTO , PU LIC WORKS ATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CHAIN LINK FABRIC
TO BE SAME AS FENCE

1"

5'- ON OR 6'-0" HEIGHT

12' OPENING DOUBLE GATES ,
ALTERNATE TERM. POST
21/2" SQ-5.70 LB/FT IN STEEL

CHAIN LINK FENCE
GATE DETAILS

ISSUED _

REVISE D

REVISED

PLATE S - 27



1

M1TGInN{1

121-0 "

1/-011 11- 6" 11-0" 11-6" 11-0" II-6" 11-ON 11-9,1

i

PLAN

61- N

LIFT ANCHORS 2 TON CAPACITY--

KEYWAY

ELEVATION
PRECAST CONCRETE BARRIER

JL"

T
p/, 711

52~ 12;r /
BARRSLOTIER

12

11

END VIEW

REINFORCING STEEL DETAILS

4"X 4"- w4 x w4 WELDED
WIRE FABRIC TO BE PLACED
ALONG q. OF BARRIER.

GENERAL NOTES:

1. ALL CONCRETE FOR BARRIER TO BE MIX. NO.6 (4300 PSI)
2.EXPOSED FACE AND TOP OF PRECAST BARRIER TO BE COVERED

WITH TWO COATS OF WHITE EPOXY FAINT IN ACCORDANCE WITH
THE PROVISIONS OR THE SUPPLEMENT TO THE SPECIFICATIONS.

3. 2711x 711X
51/

GALVANIZED STEEL PLATE-TO BE FURNISHED AS
CONNECTOR, AND INCIDENTAL TO THE CONCRETE BARRIER.

CONNECTION DETAIL

DIRECTOR 0 PUBLIC WORKS DATE

DEP. DIRECTOR, PUBLIC WOK DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

SLOT AND BARRIER

31-01,

I

0
N

PRECAST CONCRETE BARRIER

DOUBLE FACE

121 112

8

0

Is$UED -

REVISED

REVISED,

PLATE S - 28



ZO s
DIRECTOR OF PUBLIC WORKS DATE

loo
DEP. DIRECTOR, PU LIC WORKS DATE

7'- 0"

6'-I02r
6'-5

HOLE (TYP.)

2"COVER

(TYP. ) 11

11- 811

R.(TYP ) r

I1 - 811

ELE VATION

TYPE I

I'- 811
I

1'- 0

(AUTOMOBILE)

AT
60

6 111

HOLE (TYP.)

1 MA I Ir.!
=

Nlw7" CnvFR t L 11

(TYP.

I'- 211 1011

ELEVATION

TYPE Il
(AUTOf,iOBILE )

ANCHORAGE PINS
NO.7 RE -BARS
15" LONG(MIN.)

11- O 11

4-
1'-211

711

2"COVER

(TYP.)

111

HOLE (TYP. )
911 911

, MN

N

wN
1It M11

N
OV

OJT

11 1'_O"
21-0`I 1'-0" i'-611

211 OVER

(TYP

NOTE:

C
HOLE (TYP.)

9" !

CJ
1 "
2-9

I'- 81,

REINFORCEMENT
2- NO.3
DEFOMED BARS

ELEVATION

TYPE III-A
(TRUCK)

7'-0"
115-6

II

I`-6

ELEVATION

TYPEIL-B
(TRUCK)

PRECAST CONCRETE WHEEL STOPS SHALL BE LOCATED AS SHOWN ON THE PLANS,
THEN SECURED IN PLACE WITH TWO (2) NO.7 REINFORCEMENT BARS PER WHEEL STOP.

DEPARTMENT OF
WHEEL

'
STOPS

ISSUED

REVISED-

REVISED-

PUBLIC wflRKS PLATE S - 29

REINFORCEMENT

2- NO.6
DEFORMED BARS

ANCHORAGE PINS
NO.7 RE - BARS

22" LONG (MIN.)

rn

COVER

KITYR)

SECTION A-A
(TYPICAL -TYPE I a n)

0

1 I

6 2 -J

SE'.TION B-B

REINFORCEMENT
2-NO.6
DEFORMED BARS

O

(TYP.)

511 11,IIh22

ANCHORAGE PINS
NO.7 RE-BARS 2211LONG (MIN.)4

SECTION C- C

HARFORD COUNTY, ND PRECAST, CONCRETE



INLET HEADPIECE

INLET FRAME
& GRATE

3000 P.S.I. MIX
NO. 2 CONCRETE-

NOTES:
1. TYPICAL BOTH SIDES OF INLET
2. FOR CONSTRUCTION DETAILS, SEE

PLATE S-1. S-2, OR S-3.

HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

TYPICAL CONCRETE
CURB & GUTTER SECTION

CURB & GUTTER
TRANSITION @ INLETS



CONTRACTION JOINT

NO. 2 CONCRETE

7" DEPTH
3000 P.S.I. MIX

TYPICAL CONCRETE
EXTRUDED CURB SECTION

NOTES:
1. TYPICAL BOTH SIDES OF INLET
2. FOR CONSTRUCTION DETAILS. SEE

PLATE 5-4.

DIRECTOR OF PUBLIC WORKS DATE

HARFORD COUNTY, IC

DEPARTMENT OF

PUBLIC WORKS

1. frjoo
EP AUI

ISSUED

EXTRUDED CURB REV6EC

TRANSITION @ INLETS RE D

PLATE S-31



GRADE

z
LJ

0.
0.

LIMIT OF PAYMENT
FOR CURB GUTTER

LIMITS OF PAYMENT PER EACH

10'-O"

2'-0" 3'-0"

ZQ..

5'-0" 5'-0"

DOWELED B!\
JOINT

B

w

LIMIT OF PAYMENT-
FOR CURB GUTTER

4'-10" R.

I

z

GUTTER PAN

LIMIT OF PAYMENT
FOR CURB

-NOSE DOWN TO CURB AND GUTTER

LIMITS OF PAYMENT PER EACH
GRADE

4'-0"

d

2'-0"

Iz
w

GUTTER PAN

X

3'-0" MIN. SOD.

TYPICAL CURB AND
GUTTER (STANDARD S-1)

1 ECTOR OF PUBLIC WORKS DATE

IM, 4
17ioo._PUB 111 C WORKS

HARFORD COUNTY, IC

DEPARTMENT OF

PLIBUC WORKS

0
STANDARD CURB OPENING DETAIL V6Ep

CURB & GUTTER SECTION1 yip
PLATE S-32

4'-0"

LIMIT OF PAYMENT
LA FOR CURB

`DOWELED JOINT

NOSE DOWN TO CURB AND GUTTER



SECTION V 
 

DRAINAGE 
 
 
                      Plate
 
Type "A" Head Wall Circular Pipe..................................................................... D-1 
 
Type "A" Head Wall Metal Pipe Arch ............................................................... D-2 
 
Type "A" Head Wall Elliptical Concrete Pipe.................................................... D-3 
 
End Support Wall Round Pipe............................................................................ D-4 
 
End Support Wall Arch Pipe............................................................................... D-5 
 
Standard Head Walls B-48, B-54, B-60.............................................................. D-6 
 
Standard Head Walls B-66, B-72, B-78, B-84.................................................... D-7 
 
Type "A" Head Wall Pipe Arch 73" by 55", 84" by 61" .................................... D-8 
 
Type "A" Head Wall Pipe Arch 95" by 67", 106" by 73" 
117" by 79", 131" by 85" .................................................................................... D-9 
 
Hook Bolt Detail  - Str. Plate Pipe and Pipe Arches......................................... D-10 
 
Standard Type "C" End Wall Round Pipe ........................................................ D-11 
 
Standard Type "C" End Wall Arch Pipe........................................................... D-12 
 
Type "E" End Wall Round Pipe........................................................................ D-13 
 
Type "E: End Wall Arch Pipe........................................................................... D-14 
 
Standard Type "H" End Wall Round Pipe........................................................ D-15 
 
Concrete End Section Round Concrete Pipe .................................................... D-16 
 
Concrete End Section Round Concrete Pipe .................................................... D-17 
 
Metal End Section – Round Metal Pipe............................................................ D-18 
 
Metal End Section – Arch Metal Pipe .............................................................. D-19 
 

 



Connections – Metal End Sections ................................................................... D-20 
 
Type "S" Inlet ................................................................................................... D-21 
 
Type "S" Combination Inlet.............................................................................. D-22 
 
Double Type "S" Inlet....................................................................................... D-23 
 
Double Type "S" Combination Inlet................................................................. D-24 
 
Reserved for Future Use ................................................................................... D-25 
 
Double Type "S" Combination Inlet 
Perpendicular to Curb ....................................................................................... D-26 
 
Structural Requirements – Precast Single Type "S"  
and Combination Type "S" Inlet....................................................................... D-27 
 
Structural Requirements – Precast Type "S" and 
Type "S" Combination Inlet.............................................................................. D-28 
 
Structural Requirements – Precast Double Type "S" 
and Double Type "S" Combination Inlet .......................................................... D-29 
 
Frame and Grate, Single Type "S" Inlet and Combination............................... D-30 
 
Tilt Bar Grate Standard "S" Size .................................................................. D-30A 
 
Frame and Grate, Double Type "S" Inlet and Combination ............................. D-31 
 
Curved Vane (S-CV Grate) for Type "S" Inlet Frames .................................... D-32 
 
Standard "COG" Inlets – 5', 10', 15' and 20' ..................................................... D-33 
 
Standard "COS" Inlets – 5' and 15' ................................................................... D-34 
 
Precast "COG" Inlets – 5', 10', 15' and 20'........................................................ D-35 
 
Precast "COS" Inlets – 5' and 15'...................................................................... D-36 
 
Special Type "K" Inlet Non-Traffic Areas ....................................................... D-37 
 
Standard Type "K" Inlet Open-End Grate ........................................................ D-38 
 
Precast Type "K" Inlet Open-end Grate............................................................ D-39 
 

 



Type "Y-1" Inlet ............................................................................................... D-40 
 
Type "Y-4" Inlet ............................................................................................... D-41 
 
Type "A" Manhole (for cover 4' or more) 
(for pipe 15" to 36" horizontal diameter).......................................................... D-42 
 
Precast "A" and "B" Manhole 
(for pipes 15" to 36" horizontal diameter ......................................................... D-43 
 
Type "B" Shallow Manhole (for cover less than 4') 
(for pipes 15" to 36" horizontal diameter ......................................................... D-44 
 
Alternate Type "B" Shallow Manhole (for cover less than 4') 
(for pipes 15" to 36" horizontal diameter ......................................................... D-45 
 
Type "C" Manhole 42" and Larger Pipes 
(deflection centerline length less than or equal to 4') ....................................... D-46 
 
Precast Alternate Type "C" Manhole 
(for pipes 42" and 48" horizontal diameter....................................................... D-47 
 
Sidewalk Frame and Cover 
(replacement purpose only)............................................................................... D-48 
 
24" Heavy Traffic Manhole Frame and Cover ................................................. D-49 
 
Standard Manhole Type "A" Cover .................................................................. D-50 
 
Manhole and Inlet Step ..................................................................................... D-51 
 
Bend Structure Circular Pipe ............................................................................ D-52 
 
Bend Structure Elliptical Pipe........................................................................... D-53 
 
Connection Locations to Bend Structures......................................................... D-54 
 
Junction Chamber – Single and Double............................................................ D-55 
 
Standard Junction Box ...................................................................................... D-56 
 
Precast Reinforced Concrete Slab..................................................................... D-57 
 
Standard Spring Box Spring or Well Protection............................................... D-58 
 
Spring Control Method and Detail.................................................................... D-59 

 



 
Standard Under Drains...................................................................................... D-60 
 
Reserved for Future Use ................................................................................... D-61 
 
Standard Placement – Underdrain at Inlets....................................................... D-62 
 
Concrete Collar 24" Drain and Under............................................................... D-63 
 
Gabion Channel Lining..................................................................................... D-64 
 
Method of Depressing Pavement at Inlets ........................................................ D-65 
 
Sidewalk Under Drain....................................................................................... D-66 
 

 



EXPOSED EDGES TO BE
CHAMFERED 34."3/,I,'

A

FRONT ELEVATION

G

3" CLEAR

2 #4 BARS

SECTION B-B

N l-E

SECTION A-A

D E F G H J K L N R

21" 3'-4"
7-6 3'-0"
7-9 3'-3° 2'-0" 0/C

1 .80

27" 3'-181" 8'-30" 3'-0"
3 -9"

0/C
.00

30" 4-2" 8'-6" 3'-0" 0/C

36" 4'-8" 10'-0" 3'-6" 0/C

42" 5'-3" 11'-6" 4'-0" 0/C

48" 5'-10" 13'-0"'1 4'-6" 0/C

54" 6-5" 5'-0" 0/C

60" 7'-0" 16'-0" 5'-6" 0/C

66" 7-7" 17-6" 6'-0" 0/C

72" 8'-2" 19'-0" 6'-6" 0/C
A BASED ON 2:1 CHANNEL SIDE

SLOPES.

ft
hEP. nIRECTO PUBLIC WORKS

HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

2" CLEAR

I

5tio2##6 BARS

H

TYPE "A"- HEADWALL, .

CIRCULAR PIPE ',#

NOTE:

fi

HEADWALL TO BE PARALLEL
TO 4, OF ROADWAY UNLESS
OTHERWISE NOTED IN THE
CONTRACT DRAWINGS.

CONCRETE VOLUME BASED ON
2:1 SIDE SLOPES. TO BE USED FOR
ESTIMATING ONLY.

CONCRETE: MIX #3

PRECASTING THIS ENDWALL: SEE
NOTE 4, DETAIL D-5

DIRECTOR OF PUBLIC WORKS DATE



E
CHAMFER FRONT
& BACK OF WALL
314-

PLAN
(SHOWING REINFORCEMENT)

B -4 SECTION B-B

6

ON CRETECRETE I I

'

A

G I I j
K-

BI L L

K E

A BASED ON 2:1 CHANNEL SIDE SLOPES. SEE NOTE 2

4. PRECASTING THIS ENDWALL: SEE NOTE 4,
DETAIL D-3-

IR CTOR OF PUBLIC WORKS DATE
SGI

1

P DIRECTOR. P W R

6" -

N

I

SECTION A-A

EQ.R SPANI RISE A B E G J K L N R C.Y.

18" 21" 15 2'-3" 2'-0"" 3'-0"

24" 28" 20" 2,-8" 2'-0" 3'-0"

30" 35" 24" 3'-0" 2'-0" 3'-0"

36" 42" 29" 3'-5" 2'-0" 3'-0" i'-11" 8" 10" 8" #5@12" 1.74

°
49" 33"42 3'-9" 2'-0" 5'-1" 10'-1" 3'-0" 2'-3" 8" 10" 8" #5@12" 1.93

" 57" 38""8 41-2" 21-0" 5'-9" 11'-9" 3'-6" 2'-5" 8" 10" 8" #5@12" 2.46

"
64" 43"54 4'-7" 2'-0" 6'-4" 13'-0" 3'-10" 2'-8" 9" 12" 10" #5@12" 3.47

60' 71"
j

47" 2'-0" 6'-11" 14'-T'4'-2" 2'-10" 9" 12" 10" #5@12" 4.02

NOTES 1. CHAMFER EXPOSED EDGES 3/¢x 3/44

2. CONCRETE QUANTITIES TO BE USED FOR
ESTIMATING ONLY.

3. HEADWALL TO BE PARALLEL TO (, OF
ROADWAY UNLESS OTHERWISE NOTED ON
CONTRACT DRAWINGS.

HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

TYPE "A" HEADWALL
METAL PIPE ARCH

SUED

v1SED

YYSED

PLATE_



E CHAMFER
FRONT AND
BACK OF
WALL 3f¢".

7 I I I

I I I I I`
PLAN

(SHOWING REINFORCEMENT)

F

A .
B

SECTION A-A

66"

MIX NO. 3
CONCRETE

N1 71
r-.--. --I

SHOWN-(REINFORCING
SIMILAR TO SECTION B-B)

EQ.RD. W

-
H A B E F G J K L N R C. Y.

36" 45" 29" 3'-9" 2'-0" 5'-6" 9'-9" 3'-0" 2'-0" 8" 10" 8" #5®12" 2.17

42" 53" 34" 4'-3" 2'-0" 6'-3" 11'-5" 3'-6" 2'-3" 8" 10" 10" #5®12" 2.99

48" 60" 38" 4'-8" 2'-O" 7'-O" 12'-4" 3'-B" 2'-6" 8" 10" 10" #5@12" 3.38

54" 68" 43" 5'-3" 2'-0" 7-8" 13'-B" 4'-0" 2'-9" 9" 12" 10" #5®12" 4.53

60" 76" 48" 5'-6" 2'-0" 8'-5" 15'-4" 4'-6" 3'-0" 9" 12" 10" #5®12" 5.32

66" 83" 53" 6'-0" 2'-O" 9'-1" 17-0" 5'-0" 3'-3" 9" 12" 12" #6®8" 7.07

72" 91" 58" 6'-6" 2'=0" 9'-10" 18'-3" 5'-4" 3'-6" 9" 12" 12" #6©8" 7.88

NOTES:

A SEE NOTE 2

1. CHAMFER EXPOSED EDGES V4x Sl+"

2. CONCRETE QUANTITIES TO BE USED FOR ESTIMATING ONLY.

3. HEADWALL TO BE PARALLEL TO q, OF ROADWAY UNLESS
OTHERWISE NOTED IN THE CONTRACT DRAWINGS.

4. PRECAST WALL WITH DIMENSIONS AND REINFORCEMENT EQUIVALENT TO

CAST IN PLACE WALL SHOWN WILL BE CONSIDERED. PROVIDE SHOP DRAW-
ING SHOWING REINFORCEMENT AND MEANS OF WALL-TO-TOE CONNEC-
TION. PLACE ON UNDISTURBED EARTH OR POUR CONCRETE FOOTING TO
SAME. PRECAST WALLS THAT ARE CUT OR BROKEN FOR ANY REASON WIL

BE REJECTED. PRECAST CONCRETE: 4500 psi MIN.

HARFORD COUNTY, MD

DEPARTMENT OF

PUBLIC WORKS

SECTION B-B

(RECTOR OF PUBLIC WORKS DATE

DIRECTOR PUBLIC WORKS A

TYPE "A" HEADWALL
ELLIPTICAL CONCRETE PIPE

A

0
vSEO

v6ED _
PLATE D-3



( 12:1, 2:1, 4:1 SLOPE

GALION MATTRESS
2:1 SLOPE

211

H

R107

R101

R107

ELEVATION (SURFACE REMOVED)

W,

R102

1IX NO. 3 CONC.

SECTION A - A

A

I

I

L I L

104 A J 'R103

PLAN (SURFACE REMOVED)

Openings Dimensions

D Area
Inches Sq.Ft

12" 0.79 9"

15" 1.23 9"

18" 1.79 9"

24" 3.14 9"

30" 4.91 9"

36" 7.07 12"

42" 9.52 12"

E I H I L

1'10

2'0"
21311

2'6"

1

6''
1 1'

6" 6" 119"

6" I
6" 1'9"

14"
611 2'S"

14" 6" 2' 5"

16" 10" 3' 2"

16" 10" 3'2"

Vol. I Steel
Conc
C.Y.

4'0" 0.38

4'9" 0.47

5'6" 0.56

7'0" 0.88

8'6" 1.12

10'0" 2.11

11'6 2.50

LBS

29

34

41

56

79

115

124

48" 12.57 12" 10" 32" 3'6" 13'0" 2.91 151

54" 15.90 12" 2W' ,2 2 3'8" 3
1911 141611 3.62 168

60" 1 19.64 12" 20" 1 12 11]
3' 8" 4'0" 16'0" 4.09 196

S = Distance from inside surface of pipe
to vertical bars in front and rear face:

4" for 12" - 18" dia. pipes
6" for 24" - 36" dia. pipes
8" for 42" - 60" dia. pipes

NOTE: KEY TO BE 4" W. x 2" D., CENTERED
IN ENDWALL.

REBAR
NO.

REINFORCING BARS

SIZE TYPE C/C AMT-1 USE

R101 #4 BENT 1 1'-O"( VARIE

2 DR102 #4 STR.

#4 STR VARIE BR103 _ . (

R103 #4 STR.
21_0

max.
VARIE C

4 #4 STR 1 AR10 .

R105 #4 STR.
.max.

A

R106 r4 STR. 11'-O" (VARIE D

I # 1
1 AR107 4 BENT

USES: A = ALL ENDWALLS
B = 12" - 18" DIA. PIPES
C = 24" 60" DIA. PIPES
D = 36" - 60" DIA. PIPES

4=====q _ 44, _Z,,eX.> 11) AA00 jWkft"t t#
(RECTOR. PUBLIC WORKS DATE DEPT DIRECTOR, PUBLIC WORKS A E

D

HARFORD COUNTY, MO
DEPARTMENT OF
PUBLIC WORKS

2'9"
3'0"

E
3'3"

END SUPPORT WALL

ROUND PIPE

ISSUED -

REVISED

REVISED,

PLATE D- 4



- Cocr'gs 0;-on$7ons Vol Stee-/e srorc.
<°?acres Sc. i7- A III C r, Lw. Los. 6

128"x2C 2.2 9" 6 12'5 27668 f0-1
3 x74 i . 4 9

"
F ?'5 2 t " 7 6 a8 .0 ...x<!. :,.c .

142"x29
I/7 x3< 6_5 2' 6 J_{'3'2 '7 o`I'n 5" 7.OS
57 x38 8.1 t 7' 'b

+
2 1 O' 7 2 76I 164

6t x4 2 20 7 '3 9

3

13 3 13 B 3.'C "b9
71 ''x4 r" 13.5 20 12"1-1 !3'6"i 1211-'

DISPOSITION OF BARS

I-/2 / , I , L/2

4 - u4 Stroignt Dors v9r7lccl in
for 28"x20" cnd 35"x24 Dipe end

ror. face
alls.

2"

#4 Straight bars vertical @ 1'-6" min.
moat face 42"x29" to 71"x47" pipe end

#4 Straight oars
nor izonl 01 D 1'-?"
.^1cX. C.C. DOtn FCC--S.
Bot tam bars to De
f,11 length - all
end wars -

#4 Straigh+
hori?OntdI a
1'U" c.c. both
S i OCS open' ng
`or 47"x33"
to '/1"x47"
pipe era wc115.

1 - #4 Sircight
Dar rori/orta'
Cl erc wclis.

SECTION A - A

WARFORD COUNTY. IQ

DEPARTMENT OF

PUBLIC WORKS

to ?'0" max.
walls inclusive.

ELEVATION

7 - 144 Strcigrit b9rs
horizontal for 47'x33
to 7S x47" era we'is.

DIRECTOR 0 PUBLIC WORKS
Sc-&-W

DATE

Z3

WORKS

END SUPPORT WALL
ARCH PIPE

ISSUED

REVISED

RE VISEO

PLATE D-5



r REC Oltt O PUBLIC WORKS D4TE j

2 EACH FACE
4 16 BENT BARS HORIZONTAL IDEP DIRECTOR, PU

12 :1, 2:1 OR 4: I SLOPE

SECTION A -A
4 STRAIGHT BARS VERTICAL
e? I1-6"MIN. TO 2'-O"MAX.
FRONT FACE

ISOMETRIC VIEW

REINFORCING: DEFORMED STEEL BARS #4 & #6

*4 BARS HORIZONTAL( I'-7°MAX. C/C BOTH
FACES BOTTOM BARS BENT ALONG ENDWALL

OTHERS STRAIGHT.

PLAN

1- 4 BENT BAR HORIZONTAL

DISPOSITION OF
SAPS DETAIL

4 -it,
O K DATE

*4 BENT BARS B I'-O" C/C BOTH
WINGWALLS - ALL ENDWALLS

STRAIGHT BARS HORIZONTAL4
e 1'-0° C/CL BOTH SIDES OF
OPENING

CHAMFER: ALL EXPOSED EDGES 1" x 1" OR AS DIRECTED

OPENING DIMENSIONS
_ CON C.

D AREA
B C E F G H J K

I
L M 0

INCHES SO. FT.

4B 12.57 1`-4" 10" 3'-2" 2-9" 7_O444 5'-0" 4'-10" 6'-3 61-81 5'-9" 2'-IO4 5'-6" 4.3 262

54 15.9 I'-8" 1'-0" 3`-8" 3'-0" 7=8
1/1

2
5'-6" 5'-4" 6=I0

2
7=3III

2
6'-2 3'-1 1-

2
6'-2" 5.3 301

60 19.64 I'-8" 1'-0" 3'-8" 3'-3" 8'-5" 6-O" 5,-10" 7=7-- 8'-O - 6'-II' 3'-7
2,

61-8"
1

6.0 361

QUANTITIES IN TABLE TO BE USED FOR ESTIMATING ONLY

GENERAL NOTES:

Concrete Mix No. 3

HARFORD COUNTY, NM
DEPARTMENT OF
PUBLIC WORKS

STANDARD HEADWALLS

B-48 B-.54 B-60

ISSUED

REVISED

REVISED

PLATE D_ 6

0



D}RECOR'"OF PUBLIC WOKS DA E

EP. DIRECTOR, PUBLIC WORKS

L:4 STRAIGHT BARS VERTICAL ELEVATION
it I'-6"MIN. TO 2'-O"MA X .
IN FRONT FACE

°45 45°

Q 0 .

PLAN ,
4 LONG BENT BARS HORIZONTAL

B-0'0
4 SHORT BENT BARS HORIZONTAL

B-72
ALT. I WITH 1' 6" C/C

B-,f LONG BENT BARS HORIZONTAL

B-84
SHORT BENT BARS HORIZONTAL

ALT. I WITH 2 RESP. 4"C/C

4 HOOK BOLTS & I'-6
C/C AROUND PIPE ARCH
WHEN METAL PIPE

IS USED.

4 BARS HORIZONTAL N I'-7"MAX.C/C BOTH
" FACES BOTTOM BENT ALONG ENDWALL

DISPOSITION OF
BARS DETAIL

r - 4 6 BENT BARS HORIZ.
2 EACH FACE 1 i, 2:1 OR 4: (SLAPEI

OTHERS STRAIGHT.

14 BENT BAR HORIZONTAL

2 2'4 BENT BARS HORIZONTAL

GENERAL NOTES:
SECTION B-B

SIDES OF OPENING

2 4 STRAIGHT BARS HORIZONT
I EACH WINGWALL

Concrete Mix No. 3
REINFORCING: DEFORMED STEEL BARS #4 & #6
CHAMFER: ALL EXPOSED EDGES 1" x 1" OR AS DIRECTED

9PENING DIMENSIONS VOL.
11

D
INCHES

A
FT B C E F G H J K L M N 0 P C.Y.

66 23.80 2'-6" 3- 1"

'F T 4
4

2

72 28.27 2'-6" 4 6 11"

78 33:20 3'-0" 1'-6" S'-6" 3'-6 13'-0i 7L9-f 7-4" 12'-0" 12'-5" 10'-9" 4'-0" 9-6 2'-6` 13.3 855

84 38.48 3'-0" 1'-6" 5=6 3'-9" 13140" 8'-4" 7'-10" 12'-9
I" 13=2

"
I I'-6;; 4'- 6" 9'-0 2'-6" 14.7 984

OUANTITIIS IN TABLE Ti. BE USED FOR ESTIMATING ONLY

HARFORD COUNTY, MID
DEPARTMENT OF
PUBLIC WORKS

STANDARD HEADWALLS
B-66, B-72, B-78, B-84

i

4 BENT BARS BOTH WINGWALLS

ALL ENDWALLS .

r4 BENT BARSv
1-0It

C/C BOTH

ISSUED-

REVI$ED_

NIVISED-

PLATE D-7



NOTE: OTHER BARS NOT SHOWN IN FRONT ELEVATION

2 X 2 4 #6 BARS BENT
} TO FOLLOW SLOPE OF WALL

FRONT ELEVATION

'4 BARS EACH FACE
2"CLEAR OF PIPE ARCH

L'4 HORIZONTAL BARS I'-6''C/C(MAX.)

4 BARS 1-6" C/C (MAX.)

SECTION C-C

'rAl BARS I I'- 6" C/C

CONSTRUCTION JOINT WITH
2" X 4" KEY.
11

l-4 BARS e1 I'-0°C/C.

SECTION B -B

Concrete Mix No..3 ISOMETRIC VIEW

OR AS DIRECTED ONE
HEADWALL SIZE FOR INTERMEDIATE SIZE PIPE ARCHES USE NEXT LARGER SIZE HE HEA( '

MAX. AX. MAX.
D B C E F

j
H J K

I I

N C CANC LBS
PAN RISE AREA . .

73" 55" 2207' 7'-$' I'-8" 1'-0" 38" 5-0' 7,82 18' 7"{6 )O T-3z '2;- -42 9'-5 6.0 430

84" 61" 2807' 8'-8" I'-8" 6-3" 9'-6";7'7x8-0; 6'-I I" 7=3; IO'-4" 7.0 480

%l/
/ /// ;zip

DIRECTOR`OF PUBLIC WORKS DATE

HARFORD COUNTY, D
DEPARTMENT OF
PUBLIC WORKS

CHAMFER ALL EXPOSED EDGES I A[

4 *6 HORIZONTAL BARS, ABOVE TOP OF
PIPE ARCH, TO EXTEND 2'- 6" BEYOND

TURN IN WING.

LONGITUDINAL BARS IN

FOOTING UNDER PIPE TO
BE'4 BARS SPACED AS
SHOWN.

ee .%66%,., r
DEP. DIRECTOR, P LIC WORKS DATE

TYPE
'IAII HEADWALL

PIPE ARCH

73"x55"; 841' x 61" 8PLATE D-8



NOTE: OTHER BARS NOT SHOWN IN FRONT ELEVATION

"4 BARS EACH FACE 2"CLEAR OF PIPE ARCH.

FRONT-ELEVATION

CHAMFER ALL EXPOSED EDGES I"XI"OR AS DIRECTED.

131"X85" fi4 SHORT BENT BARS HORIZONTAL

BARS "A, REAR FACE,
ALT. I WITH 2 RESP. & 4" C/C.

,

BEND SAME AS 4 BARS EACH FACE 6) I'-6 C/C
STEM BARS

4 -#6 HORIZONTAL BARS, ABOVE TOP OF
PIPE ARCH, TO EXTEND 2'- 6" BEYOND

LONGITUDINAL BARS IN
FOOTING UNDER PIPE TD
BE 'r4 BARS SPACED AS

SHOWN.

95" X67 ""4 LONG. BENT BARS HORIZONTAL

106"X 73"f4 SHORT BENT BARS HORIZONTAL
ALT. I WITH I ' 6" C /C

117"X' 79" f4 LONG. BENT BARS HORIZONTAL

K4 HORIZONTAL BARS I' 6"C/C(MAX.)

4 BARS(5) I'-6"C/C (MAX.)

SECTION C -C

Concrete Mix No. 3

HEADWALL SIZE FOR INTERMEDIATE SIZE PIPE ARCHES USE NEXT LAKER

IMAX.
'PA N

MAX.
RISE AREA D B C E F G H J K L M N 0 F CONC LBS.

A

95" 67" 350' 9'7" 2'-6" 6'-9" K7-5" rr34 KX82 3y 7-6 11-52 2-0" 11.3 700 2 'SBaRs

106" 73" 43 D' 101-6" 2'-6" 11-3" 14'-9" 3'-3" 112'-1" 7' 3" II-4' II- l 11 =64 Id-I,q.18'-5" 12' 2 2'-0" 12.6 760 2-58ARs

117 79' 520 II' 5" 3-0"-0 1'-6" 15'-6" 3' 6" 1 1SO 7'9" 12'3" i20" 12'5" Id-q' 8'-11" 3-54 2'-6" 15.5 1080 2''6BARs

131" 85" 1 610' 12'-7' 3'-0" I'-6" 13-22 I1'6 10'-i" 4- 4
1

2' 6"1- 17.0 1220 2 #7eARs
1

L1 K

HARFORD COUNTY, NO
DEPARTMENT OF
PUBLIC WORKS

TYPE
IIAII

HEADWALL
PIPE ARCH

9511x6711; 106"03"; 117"x 7911;
I3I'Ix 8511

4e 1'-0" C/C

SECTION A-A

2 '`4 BARS PARALLEL TO
SLOPE OF TOP OF WINGWALL

SECTION B - B

EADWA

ISSUED_

REVIU D.

REVt*E D,

PLATE D-9
9



DIRECTOR OF PUBLIC WORKS,. DATE

D : DIRECTOR, PUB i C WORK L TE.

3" a BAR

166

U,

3
cr
w

10

I SPHERICAL RADIUS

J
N
U)

Z

WITH OF CONC. WALL

OR SLOPE PROTECTION

S. P. P. a /OR

S. P. P. At.

NOTE :PLACE 4 0 HOOK BOLTS AT 1 '- 6" C/%., AROUND
,

PERIPHERY OF EACH STRUCTURAL PLATE PIPE OR PIPE

ARCI*AT EACH HEADWALL, JUNCTION BOX, B/ OR SLOPE

PROTECTION AS CASE MAY BE. SET BOLTS IN PIPE (OR

PIPE ARCH) AT MID POINT OF WALL OR SLOPE PROTECTION.
COST OF ALL BOLTS COMPLETE IN PLACE TO BE INCLUDED

IN CONTRACT PRICE BID ON PERTINENT PIPE ITEM.

BOLTS 8 NUTS SHALL BE GALVANIZED AFTER THREADING.
THE GALVANIZING ON THE THREADED PORTION SHALL NOT

PREVENT TURNING THE NUT BY HAND.

ALSO CMP X 48" DIAMETER

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

HOOK BOLT DETAIL
STR. PLATE PIPE & PIPE ARCHES

PLATE D-IO



4 4 STRAIGHT BARS VERTICAL IN FRONT FACE
FOR 12" TO 18" DIA. PIPE ENDWALLS INCLUSIVE

2 . STRAIGHT BARS HORIZONTAL I EACH FACE

FOR 36" DIAMETER TO 60" DIAMETER PIPE
ENDWALLS INCLUSIVE

1 1

2L

L2'
$ 2111 =

-ot
- 4 STRAIGHT BARS VERTICAL LID I'- 6" MIN. TO 2'-0" MAX.

FRONT FACE FOR 24" DIAMETER TO 60" DIAMETER.
PIPE ENDWALLS INCLUSIVE.

ELEVATION

'4 STRAIGHT BARS HORIZONTAL& I'-7'C/C BOTK (ACES-
TOP AND BOTTOM BARS TO BE FULL LENGTH -ALL ENDWALLS.

J*t
4 STRAIGHT BARS HORIZONTAL

O" C/C BOTH SIDES
OF OPENING FOR 36" TO
60" DIAMETER PIPE
ENDWALLS.

I- 4 STRAIGHT BAR
HORIZONTAL-ALL

ENDWALLS

2 STRAIGHT BARS HORIZONTAL
FOR 36" TO 60" DIAMETER PIPE ENDWALLS.

SECTION A - A

DISTANCES FROM INSIDE SURFACE OF PIPE
TO VERTICAL BARS IN FRONT AND REAR FACE.
4"FOR 12" DIAMETER TO I8"DIAMETER PIPES INCLUSIVE
6"FOR 24"DIAMETER T0 36" DIAMETER PIPES INCLUSIVE
8" FOR 42" DIAMETER TO 60" DIAMETER PIPES INCLUSIVE

GENERAL NOTES:

REINFORCING: DEFORMED STEEL BARS : ##4 0 BARS ,p??

I

I

PLAN

I

D

CHAMFER: ALL EXPOSED EDGES 1" x 1" OR AS-A,.It(
DIRECTED

DISPOSITION OF BARS - DETAIL

QUANTITIES IN TABLE TO BE USED FOR EST. ONLY

2'-3" 9'-0" 0.95
21-9" 1I'-6" 1.56
3'-6" 14'-2" 1 2.19
4'- 0"

1 16'- 8" 4.1
4-6" 19 - 2 5.13

"

HARFORD COUNTY, Mfl
DEPARTMENT OF

PUBLIC WORKS

5-0 1 21-15 6.12

ROUND PIPE

I$SUED-
REVISE D

REVISED.

PLATE D-II

I



1-_
L

0 1

SPAN
I

L

goo4 STRAIGHT BARS HORIZONTAL t' I'-7" C/C BOTH FACES -

TOP & BCTTUM BARS TO BE FULL LENGTH - ALL ENDWALLS.

90
4 STRAIGHT BARS HORIZONTAL

& I'- O" c,C BOTH SIDES OF

OPENING FOR 49"X 33"io u-

71"X 47" PIPE ENDWALLS
INCLUSIVE
tw-

1- 4 STRAIGHT BAR
HORIZONTAL ALL

2- 4 STRAIGHT BARS HORIZONTAL

ENDWALLS
or

FOR 49"X 33"TO 71
"

X 47" PIPE ENDWALLS INCLUSIVE

SECTION A - A

S" DISTANCES

4" FOR 14" X 9" TO 21
"

X 15" INCLUSIVE
6" FOR 28" X 20"TO 42"X 29" INCLUSIVE
8" FOR 49"X 33"TO 71

"
X 47" INCLUSIVE

REINFORCING: DEFORMED STEEL BARS: #4 $ BARS

CHAMFER: ALL EXPOSED EDGES 1" x 1" OR AS
oQE

DIRECTED

OPEN INGS DIMENSIONS

SIZE AREA
A C E F H L

C. Y.

14"x 9" 0.8 9" 5" 4"

13 I.I 9 6 6 6

21 "X lg 1.6 9 95
6 6 6 2'-0

9" 14" 6 2'- 14 31-0" 13'=9" 1.95 120

42°X29" 6.4 9" 14 6 2=5" 9
01 3-0 :3'-9" 1.89 126

49",c33'r 8.7 12 16' {0" 3-2" 14" 3'-9" 16'-0" 4.29 226

57"X38+` 11.4 12" 16" 10" 31-2" 9" 3'-9" 18'-0
"

4.19 226
64943" 14.3 12" 20' 12 34 13" 4-5" 21'40" 6.01 310

7111g4
U 17.6 12 20" 12" 3'-8" 9 4'-5" 2t'-10" 5.89 310

QUANTITIES IN TABLE TO BE USED FOR ESTIMATING ONLY.

2 4 STRAIGHT BARS HORIZONTAL, I EACH FACE FOR

49" X 33! TO 71
" X 47" PIPE ENDWALLS INCLUSIVE

-- Q

4 STRAIGHT BARS VERTICAL tP I'-6" MIN. TO

2'-0" MAX. FROM FACE FOR 35"X 240 TO

71
" X 4T" PIPE ENDWALLS INCLUSIVE

4-04 STRAIGHT BARS VERTICAL IN FRONT
FACE FOR I4"x9" TO 28"x20' PIPE ENDWALLS
INCLUSIVE

GENERAL
ELEVATION

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS



2-NO. 4 BENT BARS HORIZONTAL
1 EACH FACE FOR 36" TO 72"
DIA. PIPE ENDWALLS INCLUSIVE

2-NO. 4 STRAIGHT BARS VERTICALIN
FRONT FACE FOR 12" TO 24" DIA.
PIPE ENDWALLS INCLUIVE

2' 6"

S Distance

8" for 12" t0 60"
C ,meter inclusive

NO. 4 BENT BARS
@ 1'-0" C/C BOTH
WINGWALLS ALL
ENDWALLS

DISPOSITION OF BARS

B

4-NO. 4 STRAIGHT BARS
HORIZONTAL, 2 EACH
WINGWALL FOR 36" TO
72" DIA. PIPE ENDWALL

NO. 4 STRAIGHT BARS VERTICAL
@ 1'-6" MIN. TO 2'-0" MAX.
FRONT FACE FOR 12" TO 24"
DIA. PIPE ENDWALLS INCLUSIVE

SECTION A-A

Is
L TO 2'-0" MAX. FRONT

FACE FOR 24" TO 60"
DIA. PIPE ENDWALLS

K

B

A

L

PLAN

INCLUSIVE.

2'6"

2

Openings Dimensions Vol.
D Area Conc.

Inches S. Ft. A B C E H L

12" 0.79 9" 6"
15" 1.23 9"

18" 1.78 9"

24" 3.14 9" 6 6"
30" 4.91 9" 6" 2'5" 3'6" 8'0" 2.6 160
36" 7.07 12" 16" 10" 4'0" 9'6" 287
42" 9.62 12" 16" 10" 3'2" 4'6" 11'0" 6.2 333
48" 12.57 12" 16" 10" 3'2" 5'0" 12'6" 7.4 387
54" 15.90 12" 20" 12" 3'8" 5'6" 14'0" 9.2 458
60 19.64 12" 20" 12" 3'8" 6'0" 15'6" 10.7 519

HARFORD COUNTY, MD

DEPARTMENT OF

PUBLIC WORKS

2-NO. 4 STRAIGHT BARS VERTICAL
IN FRONT FACE FOR 12" TO 18"
DIA. PIPE ENDWALLS - INCLUSIVE

NO. 4 STRAIGHT BARS
VERTICAL @ 1'-6" MIN.

SECTION B-B

BGf11iil" "At t t t
(RECTOR CTF PUBLIC WORKS DATE

DEP. I I W K

TYPE E ENDWALL
ROUND PIPE

ISSUED

REVISED

REVISED

PLATE D-13



2-NO. 4 BENT BARS HORIZONTAL
1 EACH FACE FOR 49"X33" TO
71"X47" ENDWALLS INCLUSIVE.

2-NO. 4 STRAIGHT BARS VERTICALIN
FRONT FACE FOR 14"x9" TO 28"x20"
ENDWALLS INCLUSIVE

S D Stcnces

4" for 14"x9"
to 21"xtS" Incl.

6" for 28"x20"
to 42"x29" incl.

8" for 49"x33"
to 71"x47"

NO. 4 BENT BARS
@ 1'-0" C/C BOTH
WINGWALLS ALL
ENDWALLS

DISPOSITION OF BARS

4-NO. 4 STRAIGHT BARS
HORIZONTAL. 2 EACH

11 11

NO. 4 STRAIGHT BARS VERTICAL WINGWALL FOR 49 x33 TO
@ 1'-6" MIN. TO 2'-0" MAX. 71"x47" ENDWALLS INCLUSIVE
FRONT FACE FOR 35"X24" TO
71"X47" ENDWALLS INCLUSIVE

B SPAN
1

2-NO. 4 STRAIGHT BARS VERTICAL
IN FRONT FACE FOR 14" x 9" TO
28" x 20" ENDWALLS - INCLUSIVE

NO. 4 STRAIGHT BARS
VERTICAL @ 1'-6" MIN.
TO 2'-0" MAX. FRONT
FACE FOR 35" x 24" TO
71" x 47" ENDWALLS

SECTION A-A

L

B

A

PLAN

INCLUSIVE.

2,6

4y

2

Openings Dimensions Vol.
Size Area Conc.
Inches S. Ft. A B C H L

14"x 9 0.8 9" 6" 6" 1'9" 1'S" 3'10" 0.72 56
17"x13" 1.1 9 6" 6" ' " 1' " 3'10" 56
21"x15" 1.6 9" 6" 6" 1'

" " 5'11" 1. 7 90
28"x20" 2.8 9 6" 6" 1' ' 2'0" 5'11" 1. 87
35"x24" 4.4 9" 14" 6" 2'5" 3'0" 8'7" 2.53 173
42"x29" 6.4 9" 14" 6" 2151, " 8'7" ,4 167
49"x33" 8.7 12" 16" 10" 3'2" 3'9" 11'4" 5.68 334
57"x38" 11.4 12" 16" 10" 3'2" 3'9" 11'4" 5.58 331
64"x43" 14.3 12" 20" 12" 3'8" 4'5" 13'10' 7.97 451
71"x47" 17.6 12" 20" 12" 3'8" 4'S" 13'10' 7.85 442

SECTION B-B

I
IFW&Nllgk

w

HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

TYPE E ENDWALL
ARCH PIPE

0v



2!4 STRAIGHT BARS VERTICAL '4 BARS HORIZONTAL* I'-

IN FRONT FACE FOR 12' DIA. TO MAX. C/C BOTH FACES - LAP

18" DIA. PIPE END WALLS INCLUSIVE r'-3" TOP s BOTTOM BARS !/
CORNER BOTH WINGWALLS
ALL ENDWALLS

P. 4 BENT BARS HORIZONTAL

I EACH FACE

ELEVATION OF INVERT
AS DIRECTED

STRAIGHT BARS VERTICAL
z 1'-6MIN TO 2'-O"MAX.

'4 STRAIGHT BARS HORIZONTAL

e I'- O" C/C BOTH SIDE OF OPENING
FOR 36"TO 60" DIA. PIPE ENDWALLS.

2 STRAIGHT BARS VERTICAL

IN FRONT FACE FOR 12"To 18"
DIA. PIPE ENDWALLS INCLUSIVE

1),+6"
1

04 STRAIGHT BARS VERTICALf I'-6"MIN.
TO 2'-0" MAX. FRONT FACE FOR 24"TOGO"DIA.
PIPE ENDWALLS INCLUSIVE.

FRONT FACE FOR 24" To 60" I V44 STRAIGHT BARS HORIZONTAL 2EACH WING-

C A. PIPE ENDWALL INCLUSIVE WALL FOR 36 "TO60" DIA. PIPE ENDWALLS INCLUSIVE

SECTION A -A

L

2 STRAIGHT BARS HORIZONTAL

I EACH WIIGWALL ALL END'WALIS

F

2 4 STRAIGHT BARS

HORIZONTAL: I TOP,
I BOTTOM,ALL ENDWALLS

At' PLAN

GENERAL NOTES:

SECTION B- B

'S' DISTANCES FROM INSIDE SURFACE OF PIPE TO

VERTICAL BARS IN FRONT a REAR FACE.
4" FOR 12" DIA. TO 18" DIA. PIPES INCLUSIVE
6" FOR 24"DIA. TO 36" DIA. PIPES INCLUSIVE
8" FOR 42" DIA. TO 48" DIA. PIPES INCLUSIVE

"

.1-4 STRAIGHT BAR
VERTICAL ALL ENDWALLS

J

REINFORCING: DEFORMED STEEL BARS; #4 +$ BARS
CHAMFER: ALL EXPOSED EDGES 1''' x 1" OR AS DIRECTED

DISPOSITION OF BARS DETAIL

OUANTITIES IN TABLE TO BE USED FOR ESTIMATING ONLY

D 0 A B C E H G c.Y

i2 12 9 6 I- 6

15 12 s 6 6 E
2'-

6 1 1 -0 i 0.9
6 1

1 1
1

9
1

1.1

1
1 1 - 3-0 l L8

24` IS 9 1 1
1.8 1,

1 I 3- 11.8

24" 24 9 1
=9"

1

30' 12* 1 9 1 1

30'1 15 5'
1 1

6 -9 12.6
1

1
3'-9 12.5

1 1 6 i - 12.5

6 13-9 '2.5
36' 1 12" 1 12' 14'-6 5.C

36' 1 15' 1 12' 1
14- 15.0 ! 279

360 1 18 12 I 27W- i9 14-6 15.0 274

36 (24 i 1 IC -0. 6 -6,14.9 1272

36" 130 1 12 IO" 262
36 1 36 1 l2 116, 14-019 - I -6 14.8 260
42 12 It' ! 16 1 I4-6 IIf- IS-3 16.1 1328
4 2" 1 15" 1 12' 1

16" 1
14'-6" I I 1 16. ! 328

142' 1
IB 1 12w 1

16 1 l4 -6 III- 15-3 16.! 327

42" 24" 1 12 1
16" b ;3-2 14'-6 I {'-0 !5'-3" {6.1 1 317

42 130'1 12 16 !3-2 11(-0 15-3 16.Q 1315

42 13611 120 1 i6" 131-2 1308
42' 142 1 12 16 13 - 4-6 11 15-3 15.8 1307
48 1 12 f2 16

12
1

10 }6'-0 ' 7.4 414,04

48 , 18 12 16 b 15' 117 b-0' 17.4 {353
48' 2401 12 16 10" 15-G' 112' 16 t.0" 17.3 1391

46' 30'1 12 16 15 -0 112-0 16-0 17.2 1383
48 36" If 16' 10` 15=0" 112=6" 6'-0'i?.2 1381
48 i 42 12 16 10' -0 12 16'-Cr'l 7.1 1373
48 48 12 16 IO (2 16- 7A 371

) ECTOR O0 IJBLIC WORKS DATE ,

M
PUB IC WOR TEDEP. DIRECTOff, D

HARFORD COUNTY, MD
DEPARTMENT OF,
PUBLIC WORKS

I I

N

II

ISSUED

STANDARD TYPE H ENDWALL REVISED

ROUND PIPE
4 REVISED

PLATE D-15
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PIPE PAY D

LENGTH

TONGUE END ON INLET SECTION

GROOVE END ON OUTLET SECTION-

PLAN

NOTES:

1. END SECTIONS MUST BE REINFORCED TO

CONFORM WITH CLAM 4V PIPE.

2. CONCRETE FOOTER SHALL BE USED

WHEN SPECIFIED ON THE PLANS.
DIA

COST OF CONCRETE FOOTER TO BE

PAID PER CUBIC YARD OF MIX 2 12

CONCRETE FOR MISCELLANEOUS 5

STRUCTURES. REINFORCEMENT TO H8
1BE #3 BARS. 21

*INVERT ELEVATION TO BE AT THE

PIPE END OF THE END SECTION.

ELEVATIONS TO BE NOTED ON

CONSTRUCTION PLANS .

END VIEW

NOTE: CONTRACTOR HAS OPTION OF FURNISHING END
SECTIONS CONFORMING TO DETAILS ON THIS
SHEET OR END SECTIONS CONFORMING TO
DETAILS ON D-17

TABLE OF

CONCRETE END SECTION CONCRETE FOOTER

M.

[

SLOPE A B D E W X Y

3:1 4 2-' 0" 40'X 11 16'03' "

3:1 6" { 6=1" {

3 :1 { 9
2''-3"

3-10" { - 3'0" 4'0" 12" 9"

1

:1
"

9
1-011

l1 ]l
z"3-I/ 13/

1

3-6 4'-6
"

12" Q"

24" 3:1 9'2" 3'-711 2_6" 61-11,1
{

4_0,1 5_01, 15
911

27" 3:1 { 10%11 2-0" 6'-1%" 4'6" 15"
911

30" 3:1 { 1-0" { 46" 1

1'-7%"
! 6- 1%" 5-0" S-0" { 15" 9"

36" 3:1 1'-3"
{ 5-3' {

2=1 034 1 81-1%" 6'0" 7-3" { 15" 9"

42" 3:1 5'3" {
2-'11"

1
6'- 2

"
15' 9'

48" 3:1 -0" 2'2" 8-2" { 7-0" { 8=6" 16 12"

54" 2.4-.1 2L3" 5=5" 2'-3A" _6' 7'6" 9' 18" 12"

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

I ((7 c:xp

ERECTOR OF PUBLIC W KS DATE,,

...rte t 44 ; O
PEP. DIRECTOR7PUBLIC WORKS DATE

CONCRETE END SECTION

ROUND CONCRETE PIPE

ISSUED _

REVISE D

REVISED

PLATE D-16



SLOPE

TONGUE END ON INLET SECTION
GROOVE END ON OUTLET SECTION

PLAN

NOTES:

1. END SECTIONS MUST BE REINFORCED TO
CONFORM WITH CLASS LF PIPE.

2. CONCRETE FOOTER SHALL BE USED WHEN SPECIFIED
ON THE PLANS COST FOOTER TO BE

PAID PER CUBIC YARD_ _MIX 2 CONCRETE FOR
MISCELLANEOUS STRUCTURES. REINFORCEMENT TO BE #3 BARS.

SAME GRADE AS PIPE INVERT

OPTIONAL CONCRETE FOOTER

___r'

x

-LONGITUDINAL SECTION Y F--

* INVERT ELEVATION TO BE AT THE PIPE END OF THE

END SECTION. ELEVATIONS TO BE NOTED ON CON-
STRUCTION PLANS.

TABLE OF DIMENSIONS

CONCRETE END SECTION CONCRETE FOOTER

DIAM. SLOPE A B C D E W X Y

15" 3.:1 2-4'
16" 3:1 1 O

it
O"

24" 3:1 11 9

30" 3:1 1'-1'
I

36" 31 1'-3 3"

42" 3 :1 1-9%,' 5' 3" 6" 9"

48" 31 2'-1"_ 0" 1

54" 2.4:1
1

2-5" 5-2' 2'10 8=0" 7-6" 9-0' 16 12"

0" 2:1 2-7" 4=11' 3-8' 8-7%?" 8' 0" 9-6" 18"
J

12"

66" 2:1 2-4' 6-6" 1'-9" 8_3
'

8 6" 10'
It

18" 12"

72' 2:1 2-10' 1-9" 8=3" 9-0" 10'9" 18" 12"

NOTE:

r
73

CONTRACTOR*HAS OPTION OF FURNISHING END SECTIONS CONFORMING TO-

DETAILS ON THIS SHEET OR END SECTIONS CONFORMING TO DETAILS ON D-I6

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

[ RECTO OF PUBLIC VIrr4RK8 DATE

DEP. DIRECTO , PUBLIC W(RKS DATEL
ISSUED

CONCRETE END SECTION REVISED

ROUND CONCRETE PIPE REVISED

PLATE D-17



L

REINFORCED EDGE

END VIEW
OPTIONAL GALVANIZED
TOE PLATE (SEE NOTE 3)

PLAN

NOTES:

1. ALL 3 PIECE BODIES TO HAVE 12 GA. SIDES AND 10 GA.

CENTER PANELS. WIDTH OF CENTER PANELS TO BE GREATER
THAN 20'/ OF THE PIPE PERIPHERY. MULTIPLE PANEL BODIES

ELEVATION TO BE AT THE PIPE END
OF THE ENO SECTION. ELEVATIONS TO BE
NOTED ON CONSTRUCTION PLANS.

TABLE OF DI MENSIONS

PIPE
DIAM. GA.

A

1 ±
B

MAX.
H L W

SLOPE

12" 16" 6" 1 PC

15' 16" 7" 6" 2 1

16" 8" 1

6" 2 1

24" 16" 10" 1

8" 2 1

364 14' 14" 2 2

42" 12" 16" 2 2

48" 12' 18" 2 2

54" 12" 18" 2 2

60" 12" 18" 3

66' 12" 16" PC

72 12" 18"
1

PC

-76" 12" 16" 3 PC

84" 124 118" 3 PC

TO HAVE LAP SEAMS WHICH ARE TO BE TIGHTLY JOINED BY '8"m

GALVANIZED RIVETS OR BOLTS.

2. FOR 60" THRU 84" SIZES. REINFORCED EDGES TO BE SUPPLEMENTED WITH GALVANIZED STIFFENER ANGLES. THE ANGLES WILL

BE 2"x2'X %' 60" THRU 72" DIAMETER AND FOR 78" AND 84" DIAMETER. THE ANGLES TO BE ATTACHED

BY 3/16' ¢ GALVANIZED NUTS AND BOLTS.

3. TOE PLATE SHALL BE USED WHEN SPECIFIED ON THE PLANS. COST OF TOE PLATE TO BE INCLUDED IN BID PRICE PER EACH

OF METAL END SECTION.

4. TYPE 3 CONNECTION INCLUDES ONE FOOT OF PIPE LENGTH FOR 42" THRU 84" DIAMETER AS A CONNECTOR SECTION, THE

CONNECTOR SECTION WILL BE ATTACHED TO THE END SECTION BY GALVANIZED RIVETS OR BOLTS.

RECTOR F PUBLIC W KSr D#T

R, PUBLI WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

METAL END SECTION

ROUND METAL PIPE

ISSUED-

REVISED

REVISED

PLATE D-I8



L

REINFORCED EDGE

12"C.TO C. (MAX. SPCG

OPTIONAL GALVANIZED-TOE PLATE

(SEE NOTE 4)
END VIEW

SPAN
I-

0

GALVANIZED

STEEL

W

PLAN

A

C-
W

C-

LONGITUDINAL SECTION

*INVERT ELEVATION TO BE AT THE PIPE END OF THE
END SECTION.ELEVATIONS TO BE NOTED ON CONSTRUTION PLANS.

TABLE OF DIMENSIONS
PIPE ARCM
DIMENSION A 8 H L w

SPAN RISE
GA.

= 1" 2"

7" 2 PC

5 1
M

I P C

241, 16" 16" 88 12" 6" 26' 42" 2X i PC

26" 20" 16" SS' 14" 6" 32' 48" 2X I PC

25" 2 4" i

4,,
1 0" 16" 6" 39" 6 D" 2 X 1 P C

42" 29 1 4" 1 2" 1 8" B" 46" 75" 2X 1 PC

4S" 333' 12' i3" 21" 9" 533' 85"
I 2x, 2 PC

57" 38" 12" E" 26" 12" 63" 9000 2 2 PC

64" 4611 12 1E" 30"
I

12" 70" 102' 2 4 2 PC

7i c7
It 12« 1B« 33" 12" 11"

l {lit" 22 .73 PC

77" 52"
1

12" 1 0" 36" 12" 77" 1 26" 2 3 PC

9501 57
11 122' 1 6

" 390' 12" 177' 138" 2 13 P C

NOTES:

1. All 3 PIECE BODIES TO HAVE 12 GA. SIDES AND 1C GA. CENTER PANELS

WIDTH OF CENTER PANELS TO BE GREATER THAN 20% OF THE PIPE PERIPHERY

MULTIPLE PANEL BODIES TO HAVE LAP SEAMS WHICH ARE TO BE TIGHTLY JOINED

BY 5/8 N GALVAN I ZED R [VETS OR BOLTS.

2. FOR THE 77" X 52" .e.ND - 63"X57"SIZES , RE 1 NFORCED EDGE TO BE SUPPLEMENTED BY"
211x2htxt/4' GALVANIZED ANGLES. THE ANGLES TO BE ATTACHED

NUTS AND BOLTS.

Q GALVANIZEDBY 3's

ANGLE REINFORCFMENT WILL BE PLACED UNDER THE CENTER PANEL SEAMS ON THE

77"X52" AND 833f X57" SIZES

TOE PLATE SHALL BE USED WHEN SPECIFIE'l ON THE PLANS. COST OF TOE SATE TO

BE INCLUDED IN BID PRICE PER EACH OF METAL END SECTION,-

-

ALL RODS, BOLTS, NUTS, ETC. TO BE HOT DIP GALVANIZED,

SPECIFICATIONS' ASSHO DESIGNATION M36-5',

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

DIRECTOR F. PUBLIC WORKS. DATEr;11 ' t +It ssNA&

DEP. DIRECTO , PU LIC WORKS DATE

METAL END SECTION

ARCH METAL PIPE

ISSUED-

REVISED

REVISED,

PLATE D-19

I

I



DI:_d(iECTOR PUBLIC WORKS DATE

._
DEP. DIREC OR, PUBL WORKS DADA

CONNECTIONS FOR ROUND PIPE

ONN ECTOR

TYPE 1

CONNECTOR LUG

TYPE 2

FOR ONLY 12" THRU 24" OKLY FOR 30" AND 36" ONLY

THREADED

OD HOLDER

CONNECTIONS FOR ARCH PIPE

THREADED ROD

ROD HOLDER

TYPE 2

FOR 17"x13" THRU 57"x38" ONLY

CONNECTOR

INO7E)N
(SEE

TYPE 3

FOR 6411x43" THRU 83"x57" ONLY

NOTES: A. TYPE 3 CONNECTION INCLUDES ONE FOOT OF THE, PIPE

LENGTH FOR 64"x43"THRU 83"x57" ARCH SIZES AND 42" THRU 84"

ROUND SIZES AS A CONNECTOR SECTION. THE CONNECTOR SECTION

WILL BE ATTACHED TO THE END SECTION BY GALVANIZED RIVETS
OR BOLTS.

B. WHERE END SECTION IS TO BE APPLIED TO A STRUCTURAL PLATE

PIPE OR STRUCTURAL PLATE ARCH PIPE THE END SECTION SHALL

BE ORDERED WITHOUT THE ONE FOOT OF PIPE LENGTH. INSTEAD,

DRILL HOLES AND FIELD BOLT THE END SECTION DIRECTLY TO THE

STRUCTURAL PLATE PIPE OR STRUCTURAL PLATE ARCH PIPE.

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CONNECTIONS

METAL END SECTIONS

ISSUED _

REVISED

REVISED

PLATE D-20

SECTION-
SEE NOTE)

TYPE 3

FOR 42" THRU 84" ONLY



4'- 0"

0

B

2' - 7"

SECTION B-B ADJACENT TO CUkB

6" KNOCKOUTS FOR
UNDERDRAIN W/ CAPS'
TO BE PLACED AS
DIRECTED

2'-9- FRAME

0. A.

PLAN

A

I

INLET CURB

NORMAL CURB

6" knockouts for underdrain w/ caps to be
placed on all walls of inlet where no pipe is
present invert of knockout = highest pipe crown

' "
- 72

MIN.

SECTION A-A

INVERT MAY BE PLAIN CONCRETE, OR 4" BRICK LAID ON EDGE.
INVERT TO SLOPE DOWN TOWARDS OUTLET, AT THE RATE OF
2" PER FOOT, OR AS DIRECTED.

SECTION A-A ADJACENT TO CURB

NO. 4 ¢ DEFORMED
BARS, 2 WAYS & 5" CIC

SECTION B-B

GENERAL NOTES:
INLET MAY BE CONSTRUCTED Or BRICK OR REINFORCED CONCRETE. SEE. HAR.000NTY SPECIFICATIONS FOR INLETS.
TOP 4' OF WALLS MAY BE BRICK MASONRY. ADDITIONAL BRICK MAY BE USED To BRING THE GRATE TV GRADE, IF. R OUIRED.
REINFORCEMENT REQUIRED ON OUTSIDE. AS WELL AS ON INSIDE, OF WALLS BELOW 7'-C" WHEN `A' IS GREATER THAI, T a`
SPACING, SAME AS FOR INSIDE OF WALL.
PLACE o EXPANSION MATERIAL OF SAME TYPE APPROVED FOR PAVEMENT BETWEEN THE FRAME AND ABUTTING RIGID
PAVEMENT, AND BETWEEN ENDS OF INLET CURB AND NORMAL CURB.
$IZE,TYPE AND DIRECTION OF INLET CONNECTION WILL VARY TO SUIT CONDITIONS.
WHEN INLET IS USED ADJACENT TO CURE, SLOPE CURB FACE TO MEET INSIDE EDGE OF FRAME, AS SHOWN IN SECTION'P-B'-
ADJACENT TD CURB.

"BRICK FOR MASONRY", TO COMPLY WITH THE HARFORD CO. SPECIFICATIONS.
INLETS TO BE BENCHED WHEN PIPES PASS THROUGH.

Precast inlets must comply with structural.
.'requirements of Plate D- 27
Provide 1" diameter Weep hole 6" above
highest crown of pipe or as directed
for brick masony structure only.

HARFORD COUNTY, MO
DEPARTMENT OF
PUBLIC WORKS

I"

WALL

RECTOR. OF PUBLIC WORKS DATE

TYPE
IS' INLET

`IC WORKS DATE

REVISED duk1 . L35

REVISED

ISSUED-

PLATE D - 21
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8"min._f

MB 2'-71/2" B

Provide 1" diameter Weep hole 6" above
highest crown of pipe or as directed
for brick masony structure only.

EE

8 WF 16 GaIv

SECTION 1,A-A"

Where A is 3'-6"" or greater
standard manhole steps
D-51

6" Knockouts for
underdrain w/caps
to be placed as
directed.

6" knockouts for underdrain w/ caps to be
placed on all walls of inlet where no pipe is
present invert of knockout = highest pipe crown

1. Invert shall be Brick or 3000 psi Concrete.
A B2. Wal Is shall be Brick (Br.),

< 6' 83000 psi Concrete (PC),
or Reinforced Concrete (RC). to 10' 12"
See table for dimensions. 6 tol5 8

Walls
Br. or PC
Br. or PC
RC*

3. OReinforcing = A4 at 10hb% E.W. in nt. of walls.
Reinforcing continuous at corners. All laps I'-4"

4. Top 4" of walls shall be brick masonry.
Additional brick shall be used to bring
the grate to existing grade if required.

5. Where brick is used, invert shall be brick
laid on edge.

6. Bench (as per Type A manhole) shall be
built into inlet where drains

run through inlet.

7 Precast inlets shall meet the
structural requirements of

Plate D- 24

HARFORD COUNTY, #MD
DEPARTMENT OF
PUBLIC WORKS

IRECTOR 0 PUBLIC WORKS DATE

-DEP. DIRECTOR. PUBL WORKS' D E

DOUBLE TYPE 'S' INLET

ISSUED

REVI $E D

REVISED

PLATE D-23



4

2-11"

5'-10"

8 -0"

A B Walls
' 5' 8" Br. or P.C.

51 to 9' 12 Br. or RC.
5 to 14 8 R.C.*

FLO

a

9"R
I - i- 4-j -
I I ! ! 1 I

1

S _5

6" Knockouts w/ caps
for underdrain to be
placed as directed.

SECTION A-A
Provide 1" diameter Weep hole 6" above
highest crown of pipe or as directed
for brick masony structure only.

3"x 2 I/2 "x I/2" L5" long galy.

min.

5'-6 1/2"IIIII

B

PLAN

SECTION B-B

HARFORD COUNTY, MM
DEPARTMENT OF
PUBLIC WORKS

NOTES:

1. Invert shall be brick or 3000p.s.i. concrete.
2. Walls shal I be Brick (Br.), 3000 p.s.i. concrete

(PC.), or Reinforced Concrete (R.C.). See
B--wJ '*-Tilt - Bar Grate a S table for dimensions.

frame (std s. D-30, D-50A
With cut flange

lI
n

3.#Reinforcing4 at 10" % E.W. in 4. of walls.
Reinforcing continuous at corners. Al I laps
II-4I

4. Top 4" of walls shall be brick masonry.
Additional brick shall be used to bring the

B grate to existing grade if required.
5. Where brick is used, invert shall be brick

e I laid on edge.
5. Inlet to be benched when pipes pass thru.
Z Where A is 31 - 6" or greater. standard

manhole steps Lobe installed as shown.

8. For headpiece detail see

9-Precast inlets shall meet the
structural requirements of
Plate D-2

A

6" knockouts for underdrain w/ caps to be
placed on all walls of inlet where no pipe is
present invert of knockout = highest pipe crown

DOUBLE TYPE 'S' COMB. INLET

ELEVATION - HEADPIECE

.s C':
OtFttCTOF1 OF PUBLIC WORKS DATE,

11

DEP. DIRECTOR, PUBLIC WORKS PATE

IssuEo - -

REVI $E D

REVISED

PLATE D-24



RESERVED FOR FUTURE USE

DIRECTOR OF PUBLIC WORKS DATE

DEP. DIRECTOR. PUBLIC

HARFORD COUNTY. MD

DEPARTMENT OF

PUBLIC WORKS

DATE

ISSUED

REVISED

REVISED

PLATE D-25



6" Knoc
underdr
to be p
directe

NOTES:

1. See detail D-22 perspective view, headpiece details
and inlet cross sect ion.

2.Slab and invert brick or 3000 p.s.i. concrete.
3.Walls shall be brick (Br.), 3000 p.s.I. concrete (PC),

or reinforced concrete (RC). See table for dimensions.
A B Walls

" 5' 8" Br. or PC

5'to 9' 12" Br. or PC

5'to 14' 8" RC*

4.* Reinforcing= *4 at 10"O% E.W. in . of walls. Reinforcing
continuous at corners. All laps 1'-4.

5. Top 4" of walls shall be brick masonry. Additional
brick shall be used to bring the grate to existing grade
if required.

6. Where brick is used, invert shall be brick laid on edge.

7 Where A is 3'-6" or larger, standard manhole steps
shall be installed as shown.

Provide 1" diameter Weep hole 6" above
highest crown of pipe or as directed
for brick masony structure only.

6" knockouts for underdrain w/ caps to be placed on all walls of inlet
where no pipe is present invert of knockout = highest pipe crown

Tilt bar
grate P-30A

kouts for
ain w/caps
laced as
d--.-

SECTION
IA-A'

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

2

i RECTOR, OF PUBLIC ' RKS D TE

EP. DIRECTO ,`PU IC WORKS 13ATE

DOUBLE TYPE 'S' COMB. INLET
PERPENDICULAR TO CURB



mil/// _ A /J

DIRECT^R ^F 01;6 IC WORKS

.M
i T-

N
-4 a

3
TA_

_+ I DEP DIRECTOR

?USITION OF CURB WHEN REOUIREC.
TO BE PAID FOR PER LINE AR F00T

II
JI OF STANBDAM CURB

L
A

STANDARD TILT BAR GRATE B FRAME

I'O ANCHOR BOLTS A PER FRAME

SEE
NOTE 4

RISER UNIT
(VERTICAL WALLS)

-'- 6" KNOCKOUT FOR UNDERDRAIN W/CAP
KEYED JOINT TC BE PLACED AS DIRECTED

:l' BASE WIT
(WALLS MAY TAPER i PER FOOT)

,}l -INVERT TO BE CONCAVE OR BRIO(. SLOPE 2'
PER.FOOT TOWARD CUTLET OR AS ORE=. -.TI R ITC BE FRWEEDIN FIELD)

SEE
NOTE 2

SECTION A-A

IC 57 KiGREGATE (ALL SD;S.)

GENERAL NOTES

I, CONCRETE TO BE MIX NO6 14500PS11.

2.RENFORONG-2 LAYERS OF 4x4-W40%W4.0 66'/
WELDED WIFE FABRIC.

].THREADED PLASTIC INSERTS TO BE PRODDED FOR
HANDLING

4.GRADE AND SLOPE ADJUSTIAENTS COMPLETED IN
FEI D USING CONCRETE Ma NO 6 OR BRIO( AND MORTAR

5 PIPE OPENINGS TO BE PRODDED AS REOURED, FOR SIZE,
LOCATION AND INVERT ELEVATIONS REFER TO CCNTRUCTIDN PLANS.

6 PLACEMENT OF SIBGRADE DRAINAGE WILL BE AS DIRECTED BY
THE ENGINEER OR AS NOTED ON THE CONSTRUCTION PLANS

7 LADDER RUGS SMALL BE IN ACCORDANCE WITH STANDARD

AS SHOWN. OR AS DIRECTED BY THE ENGINEER.

8. MINIMUM DEPTH PAYMENT PERtACH'INLET INCLUDES DEPTHS UP TO

33E. VERTICAL DEPTH PAYMENT PER LINEAR FOOT 000-LI'S DEPTHS
N E AC3S OF 3.6'

9 A. 6" PERFORATED CIRCULAR PIPE. FOR EROSION AND SEDIMENT
CONTROL, SMALL BE PLACED IN THE INLET WALL AT ALL
INLET SEDIMENT TRAPS AS SHOWN ON THE PLANS.

Provide I" diameter Weep hole 6" above
highet crown of pipe on all four side,
for brick maaony structure only.

HARFORD COUNTY. MD
DEPARTMENT OF
PUBLIC WORKS

STRUCTURAL REQUIREMENTS

PRECAST SINGLE TYPE ISF
&

COMBINATION TYPE
IS' INLET

I :T F

,
PUBLIC WORKS r ATE

M!U[D

RtYIUD

MVIUUD

PLATE C27



STANDARD TYPE 'D'

MANHOLE FRAME S
COVER _ -

9

METAL--°1
LADDER

RUNGS4r
OW

WJ
Z

O

M

L

J
Z

ANQ1CR BOLT,
4 PER FRAME

(FOR DETAIL SEE
STANDARD D;-- 30A

N

B -7
6'-6" (0 A.INLE1 8 INLET HEAD)

_ I' - 8 3 3"
INLET

iu!

r, 11 _t 11 11 11 1% El 'A r, 11 r, 11 h I

6'-38

3'- 3j" 3'-0"

3"x21 x L,44"LONG I3`
(A1 VAN17F!) AFTFR WFI

6'- 5" (0. A. FRAME)

B-
PLAN

6" KNOCKOUT FOR UNDE
DRAIN W/ CAP TO BE
PLACED ' AS DIRECTED

/_l c

SUPPORT BEAM
WS X 31 (GALVANIZED)

GENERAL NOTES

1. CONCRETE TO BE MIX NO.6 (4500 o'SI).
2 REINFORCING- 2 LAYERS OF 4 X 4 - W4.OX W4.0 86*/0 FT.

WELDED WIRE FABRIC
3. THREADED PLASTIC INSERTS TO BE PROVIDED FOR HANDLING.

4. GRADE AND SLOPE ADJUSTMENTS COMPLETED IN FIELD USING
CONCRETE MIX NO 60R BRICK ARM MORTAR.

5.PIPE OPENINGS TO BE PROVIDED AS REQJIRED.FOR SZE,LDCATION AND

INVERT ELEVATIONS REFER TO CONSTRUCTION PLANS.
6 PLACEMENT OF SUBGRADE DRAINAGE WILL BE AS DIRECTED

BY THE ENGINEER OR AS NOTED ON THE CONSTRUCTION
PLANS.

7 LADDER RUNGS SHALL BE IN ACCORDANCE WITH STANDARD

D=51,AS SHOWN,OR AS DIRECTED BY THE ENGINEER.
8.J4INIMUM DEPTH PAYMENT PER "EACH' INLET INCLUDES

DEPTHS UP TO 3'- 6" VERT.ICAL DEPTH PAYMENT PER
LINEAR FOOT INCLUDES DEPTHS IN EXCESS OF 3'- 6"

9. A 6 PERFORATED CIRCULAR PIPE, FOR EROSION AND SEDIMENT
CONTROL, SHALL BE PLACED IN THE INLET WALL AT
ALL INLET SEDIMENT TRAPS AS SHOWN ON THE PLANS.

PRECAST INLET HEAD

NORMAL PAVEMENT SLOPE

,;EE NOTE 4

THIS PORTION OF INLET SHALL BE PROVIDED IN THE
FELD AND SH4LL BE QT&TRUCTED CF BRICK MASONRY OR

REINFORCED CONCRETE MIX NO.6.'BRICK FOR
MASONRY', TO COMPLY WITH LATEST
SPECIFICATIONS.RISER UNIT -

( VERTICAL WALLS)

KEYED JOINT

BASE UNIT
(WALLS MAY TAPER

PER FOOT) I"
12 COVER

INVERT TO BE CONCRETE OR
BRICK. SLOPE 2"PER FOOT
TOWARD OUTLET OR AS

(TO BE PROVIDED IN FIELD)

6"MIN BEDDING OF NO.57
AGGREGATE ON FIRM SUBGRADE

Provide 1" diameter Weep hole 6" above
-highest crown of pipe on all four sides
for brick masony structure only.

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

(RECTOR OF PUBLIC DATE

l

'( DEP. DIRECTO ,

STRUCTURAL REQUIREMENTS

PRECAST TYPE
'
S'

TYPE'S' COMBINATION INLET

CURB 8 GUTTER (SHADED AREAS)
TO BE CAST IN FIELD

STANDARD TILT BAR GRATE & FRAME

ISSUED _

REVISED

REVISED

PLATE D 28



SUPPORT BEAM
INLETT

4'- 56

3"x27X4 L,44LONG
AFTER WELDING av

CV

W

STANDARD TILT BAR
GRATE a FRAME

C

-------------------------

SEE NOTE 4 PLAN

6'-6"
PLAN

PRECAST CURB

r<

METAL LADDER
RUNGS (IF USED)
SEE NOTE 7

INVERT TO BE CONCRETE OR
BRICK. SLOPE 2 PER FOOT
TOWARD OUTLET OR AS DIRECTED.

(TO BE PROVIDED IN FEILD)

6" KNOCKOUT FOR
UNDERDRAIN W/ CAP,
PLACED AS DIRECTED

SECTION A-A- I

PRECAST CURB
SEE DETAILS THIS SHEET

PROVIDE 6" MIN. BEDDING OF ' -

N0.57 AGGREGATE ON FIRM SUB-
J/

SECTION B-8
GRADE.

Provide 1" diameter Weep hole 6" above
highest crown of pipe on all four sides
for brick masony structure only.

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

2"

E

SUPPORT BEAM
W8 X 31 (GALVANIZED)

40

I O"

ELEVATION

22 x2 x L.,

6'- 6" LONG, GALVANIZED
Ir

4..

6., 03 ANCHOR BARS
WELDED TO L Q
18"C/C

v CCAP SPLICE TO MAKE REINFORCING
CONTOUOUS AROUND OUTSIDE CORNER. 7

4--3
BARS

473
BARS
EO.SPA; E

2"COVER

GENERAL NOTES SECTION C-C
1. CONCRETE TO BE MIX NO.6 (4500PSI).
2.REINFORCING-2 LAYERS OF 4X4 -h' 4.0 X W 4.0 O6w/0 FT.

WELDED WIRE FABRIC AS SHOWN.
3. THREADED PLASTIC INSERTS TO BE PROVIDED FOR HANDLING.r
4 GRADE AND SLOPE ADJUSTMENTS COMPLETED IN FIELD USING

CONCRETE MIX NO.6 OR BRICK AND MORTAR.

5 PIPE OPEN i3S TO BE PRWIDED AS REOUREDDFOR SIZE,LDCATION AI,D

INVERT ELEVATIONS REFER TO CONSTRUCTION PLANS.

6PLACEMENT OF SUBGRADE DRAINAGE WILL BE AS DIRECTED BY
THE DIRECTOR OR AS NOTED ON THE CONSTRUCTION PLANS.

7 LADDER RUNGS SHALL BE IN ACCORDANCE WITH STANDARD

D- FI . AS SHOWN, OR AS DIRECTED BY THE ENGINEER.
8. MINIMUM DEPTH PAYMENT PER "EACH" INLET INCLUDES DEPTHS

UP TO 3-6" VERTICAL DEPTH PAYMENT PER LINEAR
FOOT INCLUDES DEPTHS N EXCESS OF 3'-60.

9.A 6"PERFORATED CIRCULAR PIPE, FOR EROSION AND SEDIMENT
CONTROL, SHALL BE PLACED IN THE INLET WALL. AT ALL
INLET SEDIMENT TRAPS AS SHOWN ON THE PLANS.

w

[)LECTOR OF PU81.1 WORKS
1 1 4.# ,,,. ale F.,.

DEP. DIRECTOR;PUBLIC WORKS DATE

STRUCTURAL REQUIREMENTS

PRECAST DOUBLE TYPE
ISI

&

DOUBLE TYPE
ISI

COMBINATION INLETS

ISSUED -

REVI $E D

REVISE,

PLATE D29
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SEE NOTE 'A'
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FRAME MATERIAL: GALVANIZED STEEL
GRATE MATERIAL : SEE STD. D-30A

2'-71/2" 13/4,"

1/8

3/4"

5N'R-

SECTION B- B

NOTE 'A' : FRAME TO BE CASTING WITH FLANGE
CUT, AS SHOWN, WHEN INLET IS TO BE USED
ADJACENT TO CURB OPENING.

DEP. DIRECTOR, PU IC WORKS ' DATE

ISSUED

DIRECTOf O PUBLIC VOWS PATA,

HARFORD COUNTY, MD FRAME AND GRATE REwstD

DEPARTMENT OF SINGLE TYPE S INLET REVISED

PUBLIC WORKS Si COMBINATION PLATE D-30

3o--51/4" 0.A.

6"

B

SECTION C-C
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L2-No. 5 Bars of 31/2 '"%

LMix 3 Concrete
METHOD OF ANCHORING

SUPPORT BEAM

E OF INLET

AREA "H" DETAIL

/2 3/411

INLET

SECTION A-A

DIRECTOR OF PUBLIC WORKS DATE (DEP. DIRECTOR, PUBLIC WORKS "DATE

SECTION C-C

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

51- 81/2" TOP

1juail
F1 Plu H1111HIHIRFRI FF

AREA

FRAME

B
2'-6° OPENINGS

2'-91/4,1 TOP FRAME

SECTION B-B

CUT FLANGE

3" x21/2"x1/4!'L,43/4' LONG
GALVANIZED AFTER WELDING

8 WF 20
OD

NOTE : CASTING MATERIALS
SHALL BE GALVANIZED

STEEL.

71/2" 1-13/4"
1 -1

7/16 7/I6" 4-r

SUPPORT BEAM
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10 '-0"5 -0 5 5'-8T

o

C CONCRETE SLAB
STANDARD TYPE 'D FRAME

2%OVER81 COVER SEE STANDARD

5'- 87
4'- 3 2

FACE OF

NORMAL CURB

GUTTER PAN '

2 PARGING

METAL
LADDER

RUNGS
ADJACENT TO
MANHOLE

TYP.
BOTH ENDS

PROVIDE 6" MIN.
GRANULAR BEDDING
ON FIRM SUBGRADE

SLAB ELEVATION

0o-

GUTTER PAN TO BE ROUGH FINISH

,J

"T11
(THROAT OPENING

"
L" (O.A. LENGTH)

)

At

.0 lV

DIRECTION OF FLOW

(LOCATE TROUGHS
ON.OPPOSITE SIDE
OF INLET WHEN
DIRECTION OF FLOW

IS FROM THAT SIDE.)
PLAN

(SHO*N WITHOUT CONC. SLAB)

51-0
FOR STRIPING DETAILS REFER TO STANDARD D-34

5'-0" 51-0

JOINT FILLER SHALL BE A CORK )
MATERIAL MEETING REQUIREMENTS

F AASHTO M-I53 TYPE aL .-
SECTION A-A

NORMAL ROADWAY
SLOPE

6" KNOCKOUT FORLN DERE.AIN. W/.'CAP_

NOTE:
TO BE PLACED AS DIRECTED

CURB OPENING SHOULD NOT ENCROACH ON CROSSWALK AREAS.

INLETS SHALL BE CONSTRUCTED OF REINFORCED CONCRETE
(MIX NO.2 ). SIZE, TYPE B DIRECTION OF INLET CONNECTION

WILL VARY TO SUIT CONDITIONS. REINFORCEMENT REQUIRED
ON OUTSIDE, AS WELL AS ON INSIDE OF WALLS WHEN "A"

IS GREATER THAN 7'-0'. SPACING, SAME AS FOR INSIDE OF

WALL. PLACE EXPANSION MATERIAL (SAME TYPE APPROVED
FOR PAVEMENT) AS INDICATED. METAL LADDER RUNGS SHALL

BE IN ACCORDANCE WITH STD. D - 5 1 AND SHALL BE

INSTALLED AS SHOWN OR AS DIRECTED BY THE ENGINEER.

ANGLES B ANCHOR BOLTS TO BE GALVANIZED
IN ACCORDANCE WITH ASTM A-123,AFTER
WELDING.

=k,j
co

HARFORD COUNTY, MO
DEPARTMENT OF
PUBLIC WORKS

INLET " T"

COG-5 4'- 3. 5'-

COG-10 10'-011 ill-511

COG-15 15'-0" 16'-5"

COG-20 201-011 211-5

F THIS DIMENSION TO BE MAINTAINED
FOR ALL STANDARD COG INLETS .

2 COVER

"X - ANCHOR BOLTS, SPACED CO

,-011 21-511

82 f-0" 81

/ SECTION B-B

<

CD!

INVERT TO SLOPE 2" PER FOOT
TOWARD OUTLET OR AS DIRECTED.

STANDARD COG INLETS

51,101,151x20'

ALL REINFORCEMENT TO BE 14

DEFORMED BARS a 6" C / C
2 WAYS 2"COVER EXCEPT AS NOTED

3'-6" MAX. GALVANIZED
AFTER WELDING

3" RUSTPROOF PIPES

I'-0"LONG WITH FLANGE
AT EACH END. FILL PIPES
WITH CONCRETE.

ISSUED-

REVISED

REVISED,

PLATE D - 33



5'- B-

N

, --4ITD n n r
C ----J

STANDARD TYPE 'D' FRAME
STANDARD8 COVER SEE S

V i. i fryy \\ \- .. ii . .L L-. -i V- --- .vim m
"

Provide a I" &a new weep
hole 6" above crown of pipe
or as directed.

irk

0
N

in

N

FACE O'(s
NORMAL CURS

GUTTER PAN

A

BY 5 0

SECTION C-C

cs

17 -17 -7 T7 7'7 1:r_rr.-r r-.-

CONCRETE SLAB

SLAB ELEVATION

EN

IN 7 1" GALVANIZED
5'-8 54-88

2 COVE R

B

METAL
LADDER
RUNGS
ADJACENT TO
MAN HOL E

'T" (THROAT OPENING)

(0. A. LENGTH )

PLAN B-1
(SHOWN WITHOUT CON-.. SLAB)

JOINT FILLER SHALL BE A CORK MATERIAL MEETING
REOUIREMENTS OF AASHTO M-(53 TYPE M.7-

DEFORMED BARS (12"LENGTHS )-

6" KNOCKOUT FOR UNDERDRAIN
W/CAP, PLAC4D AS DIRECTED'.

NOTE:

PROVIDE 6 MIN.
GRANULAR BEDDING

ON FIRM SUBGRADE
SECTION A-A

CURB OPENING SHOULD NOT ENCROACH ON CROSSWALK AREAS. INLETS SHALL BE CONSTRUCTED OF
REINFORCED CONCRETE(MIX. NO.2). SIZE,TYPE S DIRECTION OF INLET CONNECTION WILL

ON INSIDE FVARY TO SUIT CONDITIONS. REINFORCEMENT REOUIRED ON OUTSIDE, AS WELL AS 0 Q

WALL WHEN "A" iS GREATER THAN 7- 0' SPACING, SAME AS FOR INSIDE OF WALL. PLACE EXPANSION
MATERIAL(SAME TYPE APPROVED FOR PAVEMENT) AS INDICATED. METAL LADDER RUNGS SHALL
BE IN ACCORDANCE WITH STD.- D- 5I . AND SHALL BE INSTALLED AS SHOWN OR AS DIRECTED BY
THE ENGINEER. ANGLES 8 ANCHOR BOLTS TO BE GALVANIZED IN ACCORDANCE WITH
ASTM A-123, AFTER WELDING.

0 THIS DIMENSION TO BE MAINTAINED FOR-ALL.-STANDARD COS INLETS

SECTION B---8
L INVERT TO SLOPE 2" PER FOOT

TOWARD OUTLET OR AS DIRECTED.

DIRECTOR OF PUBLIC WORKS DATE (('EP. DIRECTO , PUB V C W RKS

HARFORD COUNTY, 00
DEPARTMENT OF
PUBLIC WORKS

GUTTER PAN TO BE ROUGH FINISH

STANDARD C O S INLETS

51 & 15'

L 6"X 4"x IN

5 0 0, 8f

V

A

ALL REINFORCE NE NT TO BE4
DE FORMED BARS > 6' C. /C 2 WAYS

2"COVER EXCEPT AS NOTED.

5"X ANCHOR BOLTS, SPACED

(9) 3'-6' MAX. GALVANIZED
AFTER WELDING.

M

3"RUSTPROOF PIPES
1'-0" LONG WITH FLANGE

AT EACH END. FILL PIPES
WITH CONCRETE.

T..

I 1 / 20'-O"
4"PAINTED WHITE STRIPE (SOLID)

1,-0
(TO BE DONE BY OTHERS)

TY P.

BOTH ENDS
FACE OF NORMAL CURB

INLET i L'

COS-5 4'-31 5'-88

[Cos.5 15'-6 17'-1

1'-0" 2'- 55"

NORMAL ROADWAY 8'G 1' cf er
SLOPE.

----
:C01 -D- -111

toI II - - < M

ISSUED -

REVISED

REVISED.

DATE

PLATE Q

00



"L" (O. A. LENGTH)

STANDARD TYPE 'D'
FRAME & COVER SEE
STANDARD

CONCRETE TROUGH SLAB
""4

0 DEFORMED
BARS Ov 7"c/C

L

SECTION C-C

SLAB ELEVATION

5"X ANCHOR BOLTS

SPACED Iv 3-6" MAX.
GALVANIZED AFTER -=-----------"---

I

WELDING.

1 O

7

r

1 1

CONCRETE ADJUSTMENT COLLAR
(3", 6' & 9 THICKNESSES)

4 0 DEFORMED
BARS @ dc/r,

*4 0 DEFORMED

BARS I8"C/C
3

STEEL SUPPORT" POSTS 65'-0"C/C 3"0
WITH 4"X 9" X CAP & BASE PLATE

T" (TROUGH OPENING)

"L" (0. A. LENGTH)

DIRECTION OF FLOW

METAL
LADDER

RUNGS

1-611

PLAN
(SHOWN WITHOUT CONC. SLAB)

SLOPED FLOOR TO BE CAST IN FIELD

-*LOCATE TROUGH ON OPPOSITE SIDE OF INLET
WHEN DIRECTION OF FLOW IS FROM THAT SIDE.

GENERAL NOTES
1. CURB OPENING SHOULD NOT ENCROACH ON

CROSSWALK AREAS.
2. CONCRETE TO BE MIX NO.6

(4500 P.S.I.)
3.THREADED PLASTIC INSERTS TO BE PROVIDED

FOR HANDLING.
4. PIPE KNOCKOUTS, 4.51 VERTICALLY,TO BE

PROVIDED AS SHOWN ON PLAN.
5. INLET INVERTS TO BE PROVIDED IN FIELD AS REQUIRED.

6 GRADE AND SLOPE ADJUSTMENT COMPLETED
IN FIELD USING PRECAST ADJUSTMENT RING
AND MORTAR AND / OR BRICK & MORTAR.

7. PRECAST ADJUSTMENT COLLAR TO BE 3",6"8
INCREMENTS.

a WHERE PIPE INVERTS ARE ABOVE BOTTOM OF
BOX PROVIDE CONRETE OR BRICK CHANNEL
TO MEET PIPE INVERT.

9. LADDER RUNGS SHALL BE IN ACCORDANCE WITH

STANDARD D- 51 AND SHALL BE INSTALLED

AS SHOWN OR AS DIRECTED BY THE ENGINEER.
10. CHANNELS AND ANCHOR BOLTS TO BE GALVANIZED

IN ACCORDANCE WITH ASTM A-123, AFTER WELDING.

PROVIDE 6" MIN.GRANULAR
BEDDING ON FIRM SUBGRADE

SECTION A-A

TROUGH SLAB

TROUGH

INVERT TO SLOPE 2'L-

PER FOOT TOWARD
OUTLET OR AS
DIRECTED.(TO BE
CAST IN FIELD)

4 m DEFORMED
BARS @ 18" C/C

FOR CONFIGURATION OF GUTTER PAN &STRIPING
DETAILS REFER TO STANDARD D- 34

try

CONCRETE INLET SLAB
NORMAL ROADWAY
SLOPE

(6 THICK)

I:01,

OPENING

140 DEFORMED
BARS CONTINUOUS
AROUND CORNERS

FOR UNDERDRAI
W/CAPS TO BE
-,.PLACED AS

IT COVER--f

SECTION B-8

11 li ll." " H "
D

11

4'- 0"
4'- 0"
6'-0"

6'-0"
16'-0t1

X5'1010'

15' TO10'

TO 5'

t`TO5`

1'70 5`

6'-0" 8'-0" 5'TOIO'

6'-0" 10'-0" 5'TO10'

6' -0" 12'-0" 5' TO 10'

11, PIPE KNOCKOUTS, HORIZONTALLY, ARE CONTINGENT UPON THE
SIZE OF THE PIPE CONNECTED. A 6" THICKNESS, HOWEVER MUSE

BE MAINTAINED AROUND THE PERIMETER OF THE WALL.

Provide a 1" diameter weep hole 6" above
crown of pipe or as directed

INLET
TYPE

,,T/1 LI,

COG-5 5'-0" 6'-O"

COG-101 I0'-O" II'-O"
00IG-15 15'- 0" 16'-d'

- 20'4'
1

21'-C)"

DIRECTOR OF PUBLIC WORKS DATE

m

HARFORD COUNTY, MD
DEPARTMENT OF,
PUBLIC WORKS

P. DIRECTOR' PUBLIC WORKS DATE"

ISSUED

PRECAST C 0 G INLETS
51, 10',15' & 20'

REVISED

REVISED

PLATE D- 35
5



5.-

OD

.5' to

- 6

STANDARD TYPE 'D'
FRAME a COVER SEE
STANDARD

c-i CONCRETE SLAB
(3 PIECES) 6-4@ DEFORMED BARS

5 4 DEFORMED BARS& 16"C/C 4 DEFORMED BARSe12MGC 7 7
a "COVER SLAB ELEVATION

-0" 5'-0"

C 4x5.4

5" X ANCHOR BOLTS SPACED

OF 3-6" MAX. GALVANIZED

AFTER WELDING ---7

§LC *N- C-C

INLET "T" " L"

COS-5 5'-O" 61-0"

COS-15 I67-0" 17'-0

FOR CONFIGURATION OF GUTTER PAN B STRIPING

DETAILS REFER TO STANDARD D- 34

a0
A '

L

Provide a I" diameter weep hole 6" above
crown of pipe or as directed.

SLOPED FLOOR TO
BE CAST IN FIELD

UAKb

t PARGINGr
4f 3 1'

4 DEFORMED BARS ' I8"C/C
L

4'COVER I4 COVER

GENERAL NOTES SECTION A-A
L CURB OPENING SHOULD NOT ENCROACH ON CROSSWALK AREAS.

2. CONCRETE TO BE MIX NO.6

3. THREADED PLASTIC INSERTS TO BE PROVIDED FOR HANDLING.
4. PIPE KNOCKOUTS 4.5' VERTICALLY, TO BE PROVIDED AS SHOWN ON PLAN.
5. INLET INVERTS TO BE PROVIDED IN FIELD AS REOUIRED.
6. WHERE PIPE INVERTS ARE ABOVE BOTTOM

BRICK CHANNEL TO MEET PIPE INVERT.
BOX PROVIDE OR

T. LADDER RUNGS SHALL BE IN ACCORDANCE WITH STANDARD D- 51, At D.
SHALL BE INSTALL AS SHOWN OR AS DIRECTED BY THE ENGINEER.

6. CHANNELS AND ANCHOR BOLTS 10 BE GALVANIZED IN ACCORDANCE WITH
ASTM A-123, AFTER WELDING. V

9. PIPE KNOCKOUTS, HORIZONTALLY, ARE CONTINGENT UPON THE SIZE-OFTHE
PIPE CONNECTED. A 6" THICKNESS, HOWEVER, MUST BE MAINTAINED AROUND
THE PERIMETER OF THE WALL.

"`cr"' v Y
a H N

0"6' - 0" TO 8'
8'-0" 6'-0" 4' TO 8'

IO'-0" 6'- 0" 4' TO as

fi'-0" 4` rO 8'

>-29TOR OF PUBLIC WORKS D T

15ATItDEP. DIRECTOR, PU LIC WORKSKS

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

"L" (O.A. LENGTH)

PLAN
(SHOWN WITHOUT CONC. SLAB)

24'COVER

4-!4 0 DEFORMED

PRECAST C O S INLETS
5'&15'

---STEEL SUPPORT POSTS 3"0

A WITH 4"X 9"X 1 CAP a BASE PLATE

3r4 CON INUOUS
AROUND CORNERS

NORMAL ROADWAY

SLOPE Ir-Oi'

N ti
1AD

GUTTER TO BE-S
CAST IN FIELD

PROVIDE 6" MIN.
GRANULAR BEDDING

ON FIRM SUBGRADE

KNOCK OUT
TO SUIT PIPE

7
6's KNOCKOUTS FOR UNDERDRAIN W/
CAPS, PLACED AS DIRECTED

SECTION 8- 8
INVERT TO SLOPE 2" PER FOOT
TOWARD OUTLET OR AS DIRECTED.
(TO BE CAST IN FIELD)

ISSUIED
V

REVISED

REVISED

PLATE D-36,



ECTOR PUBLIC WORKS DATE

DEP. DIRECTOF "PUBLIC WORKS DATE

LONGITUDINAL
516"HOLES

DIRECTION OF

GRATING

4 ANGLE CLIPS

is 2z2 z3/1.6 z2J4'

WELDED TO BOTTOM

OF GRATING

THICKNESS
END OR BINDING BARS

END STRAP DETAIL

SLOTTED HOLE TO RECEIVE

MACHINE BOLT(GALV. )1M-

BEDDED 3"IN CONC.WALL NUT TO BE

PLACED ON END OF BOLT AFTER GRATE

IS INSTALLED.

zi

91% C=

-
I
-r-r -1

I I N

PLAN

4 ANGULAR STEEL STRAPS BOLTED TO OUTSIDE

BARS Of GRATING PRIOR TO SHIPPING.

Provide a I" diameter weep hole 6" above
crown of pipe or as directed

10' -0" .120,
A

7-100 912"1 10' -0'

2- "0 BARS - k "0 BARS
1' -2" LONG 1' -2" LONG

A

ELEVATION

NOTE: THE CONCRETE VALLEY GUTTER TO BE USED IN
CONNECTION WITH THIS INLET WILL BE WARPED FROM THE

STANDARD SECTION TO MEET THE SECTION AT THE END OF

THE INLET. THIS TRANSITION WILL TAKE PLACE WITHIN
-A DISTANCE.OF TEN FEET FROM THE INLET. *PAVING

WITHIN TEN FEET OF THE INLET TO BE INCLUDED IN THE

.UNIT PRICE BID FOR THE INLET.

PIPE OUTLETS AND GUTTER APPROACHES CAN BE REVISED

,TO MEET EXISTING CONDITIONS.

INLET - REINFORCEMENT - /" % BARS AT 6" C. TO C. 2"

COVER.

GRATINGS ARE SUBJECT TO APPROVAL FOR EACH JOB. ANY TYPE OF

SUBSTANTIAL TRANSVERSE BARS MAY BE USED WHICH WILL SUPPORT

A MINIMUM UNIFORM LOAD OF 150 LBS./SQ.FT.THE TRANSVERSE BARS

SHALL BE HELD RIGID BY SPACER BARS.

AREA TO BE MADE UP OF TWO EQUAL WIDTH PANELS ARRANGED FOR

3' -0' 1

of

ISOMETRIC VIEW

BOLTING TOGETHER IN THE FIELD.
NOTE: ..THIS TYPE OF-INLET MAY-BE USED IN CONJUNCTION

ALL MATERIAL TO BE HOT DIPPED GALVANIZED. WITH BERM DITCHES,BENCHES,AND SUMP AREAS OF INNER

LOOPS OF INTERCHANGES. IT IS NOT TO BE USED IN MEDIANS

OR OTHER AREAS TRAVERSED BY OUT-OF-CONTROL VEHICLES.

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

SPECIAL TYPE K INLET
NON-TRAFFIC AREAS

12"

ISSUED _

REVIVED

REVISED.

PLATE D - 37



(PLATE LENGTH)

Provide a 1" diameter weep
hole 6" above crown of pipe
or as directed.

GENERAL NOTES
I CONCRETE TO BE MIX NO. 2

2 REINFORCEMENT TO BE NO. 4 DEFORMED BARS AT 6 1N.

C/C 2 IN. COVER
3 GRATE TO BE OF STEEL CONSTRUCTION 7 SHALL BE
SQUARE, FLAT AND TRUE

4 STRUCTURAL STEEL SHALL BE A.S.T.M. DESIGNATION A-36
5 GRATE TO BE GALV. AFTER FABRICATION IN ACCORDANCE
WITH A.S. T.M. A-123 EXCEPT FOR ADHERENCE WHICH
SHALL BE IN ACCORDANCE WITH A.S.T.M. DESIGNATIONA-153

CONCRETE GUTTER
TO BE PAID FOR

SECTION B - B DOUBLE OPENING

DOUBLE OPENING
(SHOWN WITHOUT GRAT

SECTION B-B SINGLE OPENING

DIRECTOR PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF

PUBLIC WORKS

NOTE: FOR USE IN
MON-TRAFFIC LOCATIONS ONLY

SECTION C - C
TYPICAL BOTH INLETS

(SHOWN WITHOUT GRATE)

SINGLE OPENING

STANDARD TYPE K INLET
OPEN-END GRATE

ISSUED -

REVISED

REVISED,

PLATE D-35



GENERAL NOTES
1. Concrete to be mix no. 6 (4500 P.S.I.)
2. Reinforcing-2 layers of 4x4-W4OxW40

welded wire fabric.
3. Threaded plastic inserts to be provided

for handling.
4. Pipe openings to be provided as required.

For size, location and invert elevations
refer to construction plans.

5. For grate 'details see-"Harford County
to be as shown or furnish, approved
equivalent.

6. "Minimum Depth" payment per "each" inlet
includes depths up to 3'-6". Vertical
depth payment per "Linear Foot" includes
depths in excess of 3'-6".

7. A 6" perforated circular pipe, for erosion
and sediment control, shall be placed in
the inlet wall at all inlet sediment traps
as shown on the plans.

1.6 J wo
T 7P.

SECTION B-B DOUBLE. OPENIMG

DOUBLE OPENING
(SHOWN WIT) OUT GRATE)

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

DIRECTOR,, OF PUBLIC RKS DATE

4i-,'J
DEP. DIRECTOR, PUBLIC WORKS T

0 68N

8"

l

.G

5" 3'- 6" NOTCH

6

o1

3'-

i

ric

O 000

S"

SECTION B-B SINGLE OPENING

Provide a 1" diameter weep hole 6" above
crown of pipe or as directed

31/
NO

M vwPROV%DE 6' Pro" BE.

OF NO. 57 AGGREGA
ON FIRM SUBGRADE SECTION C -C

TYPICAL BOTH INLETS

-1

(SHOWN WITWOUT GRATE)

NOTE FOR USE IN NON-
TRAFFIC LOCATIONS ONLY.

-STANDARD TYPE K
INLET GRATE. SEE
STANDARD .-D-38

SINGLE OPENING

PRECAST TYPE K INLET

OPEN-END GRATE

ISSUED _

NEVI $1 D

REVISED,

PLATE D-39
9



Ft-DIRECTOR F PUBLIC WORKS DAT

A-Ukkkn Non
ECTOR, PUBL WORKS DA E

9"1 #.5"=ell ,
I

NOTES:

1. Invert shall be brick

or plain Mix 3 Concrete.

2. Top 4" of walls shall

be brick masonry.

#4 bars

Provide a i" diamesar weep hole 6" above
crown or pipe or as directed.

4 PLAN BELOW SLAB

Sidewalk Frame & Cover

1-8" Min.

SECTION
P SO ENING

W = 2'-0" or as indicated as indicated
t

5" Reinf.
Mix #2 conc. with
6"x6"-W2ixW2.1

"A"

#4 bar
I'-9"o.c.
each 2'-B" long

"All 5" Reinf.
Mix #2
Conc. with
6" x6" -
W2.1 x W2.1

1/1

PLAN SECTION "A-A"

OPTIONAL CONCRETE COLLAR

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

cons r..

on constr. dwg. 2 nwg

TYPE Y- I INLET

ISSUED -

REVI SE D

REVISED

PLATE D - 40



26 - 3' X -CVERTICAL BEARING BARS ON 13C/C
4 8 16

B - CROSS BARS ON 4` C/C.

NOTES'.

N

2" 2 2 4

31O"

PLAN m

2- ON GRATE)

TRIM VERTICAL LEG OF ANGLE TO 4 IN HEIGTH
WELD SECURELY.TO GRATING AT EVERY 4TH BAR

(WELDED AREAS TO BE TOUCHED UP WITH ZINC
RICH PAINT AFTER WELDING.)

(.GRATING SHALL BE STEEL N IRVING X - BAR TYPE
AA" OR APPROVED EQUIVALENT

2. ALL MATERIAL TO BE HOT DIPPED GALVANIZE
3. ALL REINFORCEMENT TO BE NO. 4 DEFORMED

BARS 69 6n C/C.
4. ALL CONCRETE TO BE CONCRETE MIX r?u 2J

///s/i/M

i

SECTION B-B

Provide a 1" diameter creep
hole 6" above crown of pipe
or as directed.

PIPE TYPE, SIZE,

SLOPE & INVERT
ELEVATION AS
SHOWN ON PLANS

d
,.

SECTION A-A

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

NREC` OR

NOTE: EXPANSION ANCHORS Maw
BE USED INSTEAD OF BOLTS.

6 - HE X. HEAD

BOLTS 2' LONG

OF PUBLIC W K9E DATE

EP. DIRECTOR,,PUBLI" WORKS DATE

ISSUED

STANDARD Y-4 INLET REVISED

REVISED

PLATE D-4



2
4
"
 
H
E
A
V
Y
 
M
A
N
H
O
L
E

F
R
A
M
E
 
A
N
D
 
C
O
V
E
R

C
E
M
E
N
T
 
M
O
R
T
A
R

4
"
 
B
R
I
C
K
 
M
A
S
O
N
R
Y

A
D
D
I
T
I
O
N
A
L
 
8
"
 
B
R
I
C
K

S
H
A
L
L
 
B
E
 
U
S
E
D
 
T
O

o
 
0

B
R
I
N
G
 
M
A
N
H
O
L
E

v
C
O
V
E
R
 
T
O
 
E
X
I
S
T
I
N
G

G
R
A
D
E
.

z 
x

N
O
T
E
S
:

G
R
A
D
E W
H
E
R
E
 
B
R
I
C
K
 
I
S

1
2
"

1
.

M
A
N
H
O
L
E
 
M
U
S
T
 
B
E
 
B
R
I
C
K
 
O
R
 
P
L
A
I
N
 
M
I
X
 
3
 
C
O
N
C
R
E
T
E
,

P
O
U
R
E
D
 
I
N
 
P
L
A
C
E
.

2
.

W
H
E
R
E
 
A
 
(
C
O
V
E
R
)

I
S
 
L
E
S
S
 
T
H
A
N
 
4
'
0
"
,
 
U
S
E
 
T
Y
P
E
 
B
 
M
A
N
H
O
L
E
 
W
H
E
N
 
P
I
P
E
S

A
R
E
 
3
6
"
 
D
I
A
M
E
T
E
R
 
A
N
D
 
S
M
A
L
L
E
R
.

3
.

F
O
R
 
P
I
P
E
 
D
I
A
M
E
T
E
R
S
 
4
2
"
 
O
R
 
L
A
R
G
E
R
,
 
U
S
E
 
A
 
T
Y
P
E
 
C

M
A
N
H
O
L
E
.

4
.

F
O
R
 
P
I
P
E
 
3
0
"
 
H
 
D

A
N
D
 
L
A
R
G
E
R

W
I
T
H

C
R

M
I
N
.

U
S
E
D
.

I
N
V
E
R
T

S
H
A
L
L
 
B
E
 
B
R
I
C
K

L
A
I
D
 
O
N
 
E
D
G
E

U
V
E
 
C
E
N
T
E
R
L
I
N
E
 
L
E
N
G
T
H
 
G
R
E
A
T
E
R
 
T
H
A
N
 
4

.

5
.

T
H
I
C
K
N
E
S
S
 
O
F
 
W
A
L
L
S
 
T
O
 
B
E
 
I
N
C
R
E
A
S
E
D
 
T
O
 
1
2
"
,
 
1
2
'
0
"

B
E
L
O
W
 
U
N
D
E
R
S
I
D
E
 
O
F
 
F
R
A
M
E
.

6
.

F
O
R
 
P
R
E
C
A
S
T
 
A
L
T
E
R
N
A
T
E
,
 
S
E
E
 
P
L
A
T
E

D
-4

3.
R
E
C
T
O
R
 
O
F
 
P
U
B
L
I
C
 
W
O
R
K
S

D
A
T
E

7
P
R
O
V
I
D
E
 
S
T
A
N
D

.
A
R
D
 
M
A
N
H
O
L
E
 
S
T
E
P
S
.

S
E
E
 
S
T
A
N
D
A
R
D
 
D
-
5
1
.

8
.

P
R
O
V
I
D
E
 
A
 
1
"
 
D
I
A
M
E
T
E
R
 
W
E
E
P
 
H
O
L
E
,
 
6
"
 
A
B
O
V
E
 
T
H
E

C
R
O
W
N
 
O
F
 
P
I
P
E
 
O
R
 
A
S
 
D
I
R
E
C
T
E
D
.

H
A
R
F
O
R
D
 
C
O
U
N
T
Y
.
 
M
D

D
E
P
A
R
T
M
E
N
T
 
O
F

P
U

B
LI

C
 W

O
R

K
S

T
Y
P
E
 
A
 
M
A
N
H
O
L
E

(
F
O
R
 
C
O
V
E
R
 
4
'
 
O
R
 
M
O
R
E
)

(
F
O
R
 
P
I
P
E
 
1
5
"
 
T
O
 
3
6
"
 
H
O
R
I
Z
O
N
T
A
L
 
D
I
A
.
)

6S
U

E
o

R
E

V
IS

E
D

R
E

V
IS

E
D

P
LA

T
E

D
-4

2



NOTES:

1. EXCEPT AS NOTED. MANHOLE TAPERS, RISERS AND BASES
SMALL BE FURNISHED IN STRICT ACCORDANCE WITH ASTM
DESIGNATION C-478 (LATEST) FOR 'PRECAST
REINFORCED CONCRETE MANHOLE SECTIONS'.

2. MANHOLE BASES SHALL BE OF MIX NO.5 CONCRETE OR
POURED IN-PLACE MIX NO.3 CONCRETE, OR B" MIN. BRICK.

Provide a 1" diameter weep hole 6" above
crown of pipe or as directed.

STANDARD.STORM DRAIN
HEAVY TRAFFIC MANHOLE
FRAME AND COVER

0

I

RUBBER GASKET
ASTM C-443

YIN. CIRC. REINF.
PER A.S.T.M.

- C76-65T TABLE III
WALL B FOR PIPE.`
DIAMETERS

I

ORE NTER "THAN 18

B" MIN.JI

F3

F1

MIN. SLAB REINFORCING
AS - 0.39 SO. IN./FT. E.X.

Alternate 48"TYPE A

2 TD 36 DIA. 5 I

RISERS IN 1'.2'.3' OR 4' LENGTHS - MIX NO.5

2 NO.6 ADDITIONAL

B"

N0. 6 Q 6" C/C e.. W.

SLAB REINFORCING FOR

TYPE B PRECAST MANHOLE

MINIMUM CIRCUMFEREN'TIAL REINFORCING
(48" DIA. TAPER) As- : 0.12 SQ. IN./FT.

MIN. CIRCUMFERENTIAL
REINF. PER ASTM C-478
UNLESS OTHERWISE NOTED.

NON-SHRINK
GROUT JOINT
FILLER

BRICK ON
EDGE OR MIX
NO.3 CONC.

8" MIN.

SHALLOW PRECAST MANHOLE

Alternate- 4$" TYPE B

DIRECTOR F PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CEMENT MORTAR

BRICK MASONRY
MAX.-12"
MIN.-2 COURSES

1.:.'1 r; 4 t
DEP. DIRECTOR P LIC WORKS,, DATE

PRECAST A & B MANHOLE
FOR PIPES 15" TO 36" HORIZ. DIAM.

PIPE SIZE
MIN. MH MIN, H FOR A

BASE LENGTH MAX. H FOR B

15"DIA. 6,5
1B" TO 24" DIA. 40 7.5'

' 5.51

ISSUED-

REVISED

REVISED

PLATE D-43



fE.E" o is #6 Extra

Each way as shown

15"

PLAN

41* Stick masonry. Additional
brick shall be used to bring
MH tortr to existing grade.

DOWEL

Install Frame w/4 Dowels 90° apart
then mortar.

NOTES:

.a 05

a.IZ cn

_ ,

Provide a 1" diameter weep
hole 6" above crown of pipe $II 4

i

or as directed

SECT I ON

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC . WORKS

It

DIRECTOR . P JBUC WORKS DATE

JJI, M.tr 4k oo*.
DEP. DIRE( TOR, PUBLC WORKS DATE

TYPE B SHALLOW MANHOLE
(FOR COVER LESS THAN 4')

FOR PIPES 15" TO 36" HORIZ. DIAM)

1. Walls, bottom slab and invert shall
be brick or plain Mix 3 concrete
poured in place.

2. Where cover is greater than _4'-0",
use Type A manhole.

3. For'pipe sizes 42" and larger, use
Type C manhole.

ISSUED _

REVISED.

REVISED.

PLATE. D-44



2 No. 6 Additional

Alternate 10" Square Slab ray
be used.

1/2" Bar

1
g"

SLAB REINFORCING FOR

TYPE B PRECAST MANHOLE

4" Brick masonry. Additional

brick shall be used to bring Storm Drain Heavy

WH Cover to existing grade Traffic Manhole

if required. Frame & Cover.

Grade

install frame & 4 dovrels 9'00
apart, then mortar.

NOTES:

ALTERNATE TYPE B
SHALLOW MANHOLE

1. Malls, bottcn slab, and Invert
,must be brick, or plain Mix 13
concrete poured i n place.

2. For covers greater than 410",
use Type A Manhole.

3. For pipe sizes 42" and larger,
use Type C Manhole.

Provide a 1" diameter weep hole 6" above
crown of pipe or as directed.

SECTION

uN fiv±t, lit L co
I DEP. DIRECTOR, P(BLIC WORKS DA

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

L.L41
DOWEL

ISSUED

REVISE0

(For cover less than 4) REVISED

For Pipes 15" to 36" Horiz. Dia.) PLAT: D-45

,;57-z- G:r,>
DIRECTOR r77 PUBLIC, WORKS DATE



1

NOTES:

1. Walls, bottom slab and Invert shall
be brick or plain Mix 3 concrete

poured i n place.

2. For pipes 36" and sma l I er, use Type
A or Type B Manhole. Use Type B

where A (cover) Is- less thQY 3'-6".

3. Where A I s less than 3-6", -use
Alternate Manhole Stack.

I

I

I'

TOP SLAB

12"

4" Brick Masonry. Additional

brick shall be used to bring

Manhole Cover to existing

Provide a 1" diaihctcr weep
hole 6" above crown of pipe
or as directed.

0

SECT I ON

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

Rrt

Man

Ste

T] @ 6H 0 /c
Each Ylay

ALTERNATE MANHOLE STACK
(See Note 3)

D1IRECTOR OF PUBLIC WORKS
DOTE1 -MA fAa D t

DEP._DIRECTO , PU IC WORKS DATE

TYPE C MANHOLE - C I
4211 & LARGER PIPES

(DEFLECTION t LENGTH !54)

grade if required.

ISSUED -
REVISED

REVISED,

0

PLATE D - 46



ITTE S

1. EXCEPT AS NOTED, MANHOLE TAPERS, RISERS AND BASES
SHALL BE FURNISHED IN STRICT ACCORDANCE WITH ASTM
DESIGNATION C-478 (LATEST) FOR 'PRECAST
REINFORCED CONCRETE MANHOLE SECTIONS)

2. MANHOLE BASES SHALL BE OF MIX NO.5 CONCRETE
OR POURED IN PLACE MIX NO.3 CONCRETE OR
8" MIN. BRICK.

STANDARD STORM DRAIN_
HEAVY TRAFFIC MANHOLE
FRAME AND COVER

E L-- U/C E.W.
BRICK" MASONRY SLAB REINFORCING FOR
MAX -12"
MIN.-2 COURSES SHALLOW STACK MANHOLE

L

2'-

RUBBER GASKET
ASTM C-443

48" D IA.

MIN. CIRC. REINF. PER ASTM C-478

MIN. CIRC. REINF.
PER A.S.T.M.

C76 66T. TABLE III
HALL B

6 0" D

MIN.
PUN EDGE

MINIMUM SLAB REINFORCING \

AS s 0.39 SQ. IN./FT. E.W.

C-2

IA

99
MIN.

MIN. CIRCUMFERENTIAL REINFORCING (48" DIA. TAPER)

AS = 0.12 SQ. IN./FT.

Provide a 1" diameter weep
hole 6" above crown of pipe
or as directed.

PIPE
SIZE

MIN. MN
BASE LENGTH

H FOR A-2
lMAX. H FOR A-3

42" 12'
46" 7' _ 13'

RISERS IN 1'.2',3',OR 4' LENGTHS - MIX NO.5 CONCRETE

MIN. (60" DIA.TAPER)
As 0.28 SQ. IN./FT.

N

W

BRICK ON EDGE
OR MIX NO.2
CONCRETE

CEMENT MORTAR

BRICK MASONRY
MAX.-12"
MIN.-2 COURSES

MIX NO.3 W
CONCRETE

NOTE: PROVIDE STEPS IF ADDITIONAL
SECTIONS ARE USED,.

SHALLOW STACK MANHOLE

at

IRECTOR OF PUBLIC WORKS DATE IDEP. DIRECTOR, PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

PRECAST ALTERNATE

TYPE C MANHOLES
(FOR PIPE 42" AND 48" HORIZ. DIAM.)

V.'t

ISSUED

REVISED

REVISED

U

PLATE D-47





7 / 8" ..._..r

1 /8tt 1/811

T-

N N
grgund,Casting must be

chipped or turned

N

21-011

3/41r

7/811

SECTION A-A

co

3/41t

3/4"

W.T., COVER 134 LBS.

W.T., FRAME 250 LBS.

I

r

N
I

,4 e r:: 0

IR CTOR OF PUBLIC W KS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

DEP. DIRECTOR, PUBLIC WORKS

2411

HEAVY TRAFFIC MANHOLE
FRAME AND COVER

ISSUED_

REVI:ED

REVISED

DATE

PLATE D-49



/

/ El El E \N\\,0 El 0//El
ra El IF El

El

-El- -El- ,tip

1:1 El

SECTION B-B

\ \

MATERIAL - CAST IRON
APPROX. WEIGHT 170 LBS.

a

PLAN

2 ' -113'16" M I N . 2' 1 'B" MAX.

2 3,4

2'- 1 1'4

21/16

SECTION A-A

/ //
/

11 5'16' R 11 5',6' R

1 5'16"

A

,Q.

DETAIL OF CORRUGATIONS

HARFORD COUNTY. ICAO

DEPARTMENT OF

PUBLIC WORKS

4
IR T R PUBLIC W01

(RECTOR -PUBLIC WORKS DATE

STANDARD MANHOLE
TYPE A COVER

//E El El 7

D

IsVED
VIED

PLATE D-50



O PLAN

SECTION A-A

GROOVES ARE NOT TO EXCEED

I'/ 8~DEEP
4

O SECTION B-B
ALUMINUM ALLOY

(SOLID BAR)

SECTION D-0
CAST IRON

SECTION C -C

(ALTERNATE)

O SECTION B-B
STEEL

(ALTERNATE)

i..

SECTION B - B
ALUMINUM ALLOY

(HOLLOW BAR)

L OF RUNGS

-1

I

+1
CUIIum I

OF STRUCTURE ) I N1n
TYPICAL LADDER'
RUNG LOCATIONS

DIRECTQR OF PUBLIC WORKS

NOTE: METAL LADDER RUNGS ARE TO BE USED IN INLETS. MANHOLES. AND JUNCTION

BOXES OVER THREE FEET IN DEPTH OR AS DIRECTED BY THE ENGINEER, USED

EITHER WITH BRICK OR CONCRETE CONSTRUCTION.(YMERE BRICK CONSTRUCTION IS

EMPLOYED, THE MORTAR JOINTS SHALL BE ADJUSTED TO ACCOMOOATE LADDER RUNGS.)
METAL LADDER RUNGS MAY BE COMPRISED OF ONE OF THE FOLLOWING.

(DALUMINUM ALLOY - SHALL CONFORM TO A.S.T.M. DESIGNATION B 221 ALLOY 6061-T6.
THAT PORTION EMBEDDED IN THE STRUCTURE SHALL BE COATED WITH ZINC CHROMATE
OR APPROVED EQUIVALENT COATING.

a CAST IRON - SHALL CONFORM TO A.S.T. M. A-48 CLASS 30 8

STEEL - SHALL CONFORM TO A.S.T. M. DESIGNATION A-615 GRADE 40, GALVANIZED
AFTER FABRICATION AS PER A.S.T. M DESIGNATION A-153.

b=2-00
DATE

HARFORD COUNTY,
DEPARTMENT OF
PUBLIC WORKS

O
MANHOLE & INLET STEP

P



Vary radii so as to form

smooth taper when D1 differs

from 02.

PLAN

6012111 o/c U-
t 8 wall,

501211%

recess if

poured separately

SECTION E-E
.A

:SECTION R=R
NOTES: 1. Material- Walls and bottom shall be brick or plain concrete. (See

Section E-E.) Where 12" thickness is required, 8" Reinforced Concrete
may be substituted. (See Section R-R.)

2. Loads- Superload=A.A.S.H.O. H-20 Fill Load=O to 15 ft. Earth.
3. Manhole Details- Steps, frame, cover, walls, max. batter shall be

as shown on contract drawings for type A manhole.
4. Bend Data, centerline radius, B, C, and reinforcement shall be

governed by D-1 or D-2 whichever is smaller.
5. Manhole opening d shall be based on downstream pipe size D-2.
6. Frame and Grate for manhole on 54" and larger bends shall be 2'-6"

with lettering and holes as shown for 2'-0" frame.
7. Manhole stack shall conform to that of Type C manhole. minimum

length of curve is 4'-o" for type c manhole stack.

Pipe
Dia.

It.

Radius
A B C

E

Spacing
F d

30" 5' -0" 31 -1 0'1 6110 /c

4
1 -111 6" o /c -6"

3611 6' -0" 4' -4" 5 r 6110/c

421" 71 -0" 4' -10" r' 6" o /c -0"

4811 8' -0" 5' -4" 0" C &" o /c 0"

5411 9' -0" 6' -6"
_

12" C 6110 /c -011

60" 101 -0" 7' -0" 8110/c -0"

66" 11 ' -011 7' -6" 2" C 8" o is -01f

7211 121 -011 6' -0" 1211 f 6" o !c 3

(x) SAE NOTE #1

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

811

DIRECTOR OF PUBLIC WORKS DATE

I DEP. DIRECTOR, PUBIC VVORKS ATE
I

BEND STRUCTURE
CIRCULAR PIPE

ISSUED-

REVISED

REVISED,

PLATE D- 52



2"Clear

LB

SECTION A-A (Brick)

Ipe

Dimen.. Rad.
A B C

E

Spacing
F

Spacing d

38"x24" 6' -0' 41-811 8"
-0"

42'`x27" 7' -0' 4' -10" 6" -011

45"x29" 81-01 51 -11'
811 -01t

5311x341' 91-01 51 -911 ell
-011

60"x38" 10' -011 61 -411 8" 0" -0"

68"x43 11 `-0" 7' -851

7611x48" 121-0" 8'-411 6@101` -0"

83"x53" 13' -0" 8' -11"
-0"

91'`x58" 14' -0" 9' -7" 2
-0"

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

NDTES :

1. Walls and bottom shall be

brick or concrete. Where 12"

brick thickness is required,

B" Reinforced Concrete may

by substituted.

2. Loads super load = A.A.S.H.O.

H-20; Fill Load = 0 to 15 ft.
Earth.

3. Bend Data, t Rad., B, C and

Reinforcing shall be based

upon 0 or D2, whichever is
smaIl 1.

A
E F

'I. D.O.. I.

SECTION ft-R(Concrete)

DIRECTOR OF PUBLI WORKS DATE

DEP. DIRECTOR, PUBLIC WORKS DATE

BEND STRUCTURE
ELLIPTICAL PIPE

ISSUED-

REVISED

REVISED,

PLATE D - 53

T



Notes

Manhole.Iocation, size and details, concrete and reinforcing
steel requirements, center line radius and other details shall be
I n accordance with Bend Structure Deta i I D.2 a D-.53.

DIR :CTOR F PUBLIC WORKS DATE

ISSUED

CONNECTION LOCATIONS
-

REVISED
H A R FO R D COUNTY, MD

DEPARTMENT OF
PUBLIC WORKS

TO BEND
PLATE 54



#5@6"o/c E. W:

MINIMUM DIMENSIONS

D- A B

15`-18" 3' -9" 2' -9"

21t-30' 41.411 3 1711

33-36" 4'_-7"

A

0

PLAN OF ROOF SLAB REINFORCING

I

NOTES:

1. Walls and bottom snail

be Brick or Mix 3 Concrete

2. Mannoie stack and
aaaitional slab

reintorcing snail

conform to tnat of

Type C Manhole.

3. Walls and bottom shall
conform to the, Standard
Bend Structure, Detail.

Mix 3 Concrete

2"- Clear
#5@6"a/cE.W.

11 N

-z-
DIRECTOR- c CPU LICE DATEPLAN

DEP. hIRECTOR, PUBLIC WQRKS DATE

HARFORD COUNTY, Mf J
DEPARTMENT OF
PUBLIC WORKS

JUNCTION CHAMBER
SINGLE & DOUBLE

ISSUED

REVISED

REVISED

PLATE D - 55
III



NO. 4 $ BARS 6' C /C

SECTION AT PIPE OPENING
Provide a 1" diameter weep hole 6" above
crown of pipe or as directed.

NO.4 4 BARS 61C/C

SECTION ALONG OF PIPE

TOP SLAB, PRE - CAST CONCRETE

NOTE:
PRECASTING IS
OPTIONAL.

HARFORD COUNTY, WO
DEPARTMENT OF
PUBLIC WORKS

NO.4 4 BARS 6` C/C

INTAKE PIPE

=ED+2T+t3'-4"j STEEL TO PROJECT 20 THRU
OPENING FOR PIPE AS SHOWN.

D I I PROJECTED STEEL TO BE

NOTE: NO PROVISION IS TO BE MADE IN
SLAB FOR INTAKE PIPE WHEN
NOT NEEDED.

CONCRETE
COLLAR PAINTED.

ISOMETRIC VIEW

ERECTOR 'O'.PUBLVWORKS DATE,.y _ r3
DE P. DIRECTOR, PUB IC WO KS SATE

ISSUED

STANDARD JUNCTION BOX REVISED

REVISED

PLATE D-56



m

VARIABLE SPAN IO'-O MAX.

PLAN

r t
SECTION A-A

GENERAL NOTES

REINFQRCEMENT--DEFORMED BARS
MANHOLE CASTINGS-INSIDE DIA; 21-0" -

MANHOLE CASTINGS-' AX_ ji
' DEPTH 0':-7"

IRECTOR 04P-PUBLIC WORKS D TE

b-11 a

DEP. DIRECT , PUBLIC WORK StDATE

HARFORD COUNTY, *D
DEPARTMENT OF
PUBLIC WORKS

PRE-CAST REINFORCED

CONCRETE SLAB

ISSUED-

REVISED.

REVISED.

PLATE D-57



of of

t

i
0

0

a)

PLAN

NO.4 6" C/C

t 211 CLEAR .:;\f

WATER L'VEL

TO BE DETERMINED BY
H ENGINEER

SECTION A -A

CONCRETE

SEE .SPECIFICATIO14

6" VITRIFIED TILE OUTLETS

-Z-vim
iIRECTOR OF- PUBLIC? WORKS DATE

[DEP. DIRECT- , PUBLIC WORKS ?ATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

STANDARD SPRING BOX

SPRING OR WELL PROTECTION

ISSUED _

REVISE D

REVISED

PLATE D -55



EARTH F ILL //ice

VARIABLE DIAMETER =
LIMITS OF EXCAVATION

DEPTH OF
EXCAVATION
VARIABLE

CIRCULAR PLAN VIEW NOT SHOWN.
TO BE USED WHERE NOTED ON PLANS
OR WHERE DIRECTED BY ENGINEER.

EARTH FILL

EXISTING
GROUND
OF SUB-
GRADE LINE

'CLASS A SAND

q

000131

FILTER
CLOTH

NO. 57 AGGREGATE LNO. 57 AGGREGATE

DIRECTOR OF PUBLIC WORKS DATE

q o0
DEP, DIRECTOR, PUBLIC R

_
HARFORO COUNTY,h)

DEPARTMENT OF

PUBLIC WORKS

SPRING CONTROL
METHOD AND DETAIL

EARTH FILL

2 LAYERS
(3) PLY
ASPHALT
ROOFING
PAPER

CLASS A SAND
OR FILTER
CLOTH AND
NO. 57 STONE

SUED

v6SED

viSEc

LATE D59



DIRECTOR

0 'o0 0 0040op pO0 p0 p Op 0 0 SO 0; B

BASE

H

PUBLIC

4 ktzL,

WORKS DATE DEP. DIRECTOR, PU IC WORKS DATE

FILTER CLOTH
CLASS A SAND OR FILTER
CLOTH & NO.6 AGGREGATE

LACE TAR PAPER ON TOP
OF JOINTS FOR BELL AND
PIGOT TYPE PIPE.

PERFORATED "PIPE UNDER-
DRAIN" SEE SPEC.-FOR TYPE

4"I O.D. 14

SUB-BASE DRAINAGE
DITCH SECTION

MINIMUM

ALL CONCRETE DENOTED WILL BE MIX NO. 3

SUB-SURFACE DRAINAGE
DITCH SECTION

ARTH BACKFILL
PLACED ACCORDING
TO SPECS.
FOR "`TAMPED

U ILL"

PLAIN UNDE
DRAIN "PIP
OUTLET"

4" O.D. 4"

8" O.D. P.PE
MINIMUM

OUTLET DITCH SECTION

FOR JOINTS,
REFER TO
SPECIFICATIONS

i//. =/// ///-/ri
%.

=LL/_ a /-Z / _ =

UNDERDRAIN OUTLET

THIS LENGTH SHALL BE .nr /t
CIRCULAR CORRUGATED METAL
PIPE OF SPECIFIED OUTLET SIZE IN
ALL CASES. TO BE MEASURED AND PAID
FOR AT CONTRACT UNIT PRICE FOR
UNDERDRAIN OUTLET.

00

5" CONCRETE GUTTER FOR UNDERDRAIN OUTLE

GABION CONCRETE

NOTE:UNDERDRAIN TO BE
LAID ON A MINIMUM OF
0.5% GRADE UNLESS
OTHERWISE DIRECTED.

*NOTE 'A':WHERE UNDEERDRAIN IS

ELEVATION-UNDERDRAIN OUTLET

OUTLETTED INTO AN
INLET, OR WHERE ANY
OTHER UNUSUAL CONDI-
TIONS PREVAIL, THESE

TOE WALL

DIMENSIONS MAY BE VARIED AS DIRECTED

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

STANDARD UNDERDRAINS

0

8" O.D. PIP

ISSUED -

REVISED,

REVISED.

PLATE D- 60



RESERVED FOR FUTURE USE

DIRECTOR OF PUBLIC WORKS DATE

FEP. DIRECTOR. PUBLIC WORK -
HARFORD COUNTY,MO

DEPARTMENT OF

PUBLIC WORKS



"
UNDERDRAIN

FLOWLINE

3

PLACEMENT AT COMBINATION INLETS

6" UNDERDRAIN
20 L.F. MIN.

-1

F
6" UNDERDRAIN
20 L. F. MIN.

LFLOWLINE

PLACEMENT AT COS OR COG INLETS

DIRECTOR OF PUBLIC WORKS DATE

!No. -m 41goo

MARFORD COUNTY, Mo

DEPARTMENT OF

PUBLIC WORKS

STANDARD PLACEMENT
UNDERDRAIN AT INLETS

ISSUED

REVISED

REVSED

PLATE D62



NOTE: For drains over 24"D., use

brick bend or manhole.

044-.-2.r 40
- ECTOR OF PUBLI ORKS DATE

IIAALA"
' 4117400.

DEP. DIRECTOR, PUBLIC WORKS DATE

HARFORD COUNTY, MD
DEPARTMENT OF
PUBLIC WORKS

CONCRETE COLLAR

241t DRAIN AND UNDER

ISSUED

REVISED

REVISED

PLATE D-63
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